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> The CORDIVEM combat simulation mode} requires large amounts of terrain
- data for successful modelling of corps and division level processes. As of
March 1982 the terrain data was limited to the usual Fulda Gap area of the

Federal Republic of Germany (FRG). This document describes the data sources
N and the methods used to develop a corps-sized European terrain data base for
N the Corps - Division Evaluation Model. . -
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MAIN REPORT

1. Background. )
a. CORDIVEM requirements. ’

(1) Operational data. When purchased from BOM, the model ran - and
still runs - on hexagonal cells (hexes) of terrain data. The format of this
hex data has not been changed from that of ICOR. Each hex has a 3.57 km inner
diameter and contains stylized information on terrain roughness, cover and
1ines-of-communication (LOC, roads) and hydrography (rivers). (See appendix
A.) This original hex data covers a roughly oval-shaped area centered near
Fulda with a radius of 50 to 120 km. 80M Services Corporation (the developer
of ICOR) produced this hex data by a visual analysis of 1:50,000 scale maps.

(2) Display data. Part of the evolution of CORDIVEM from ICOR has
been the grafting of display data and software from the Corps Battle Game
(C@B) effort onto the model. The display data currently being used for
demons tration is the result of patching and reformatting of some special
high-resolution digital products prepared by the Defense Mapping Agency
(DMA). The file represents an area extending 200 km in the east-west axis and
150 km in the north-south axis centered at 32UPB00. In the display file the
data is at 100m resolution with each point having a surface feature code
(open, forest, urban) and an elevation value. In addition to this areal data
there is a small network of roads and rivers which was digitized by CASAA
personnel (now part of CAORA) using software delivered to BOM for use in their
LOC /terrain anhalysis effort.

b. LOC/Terrain database.
(V) Background:

(a) Data sources. In December of 1979 CASAA (now part of CAORA)
issued a contract to BOM Services Corporation to produce a terrain data base
for the Corps Battle Game, a predecessor of CORDIVEM. Under the terms of this
contract BDM was to produce digitized terrain data, loc and hydrography nets
for virtually all of Germany. The form of this data was to match the
previously-mentioned display data. It was to be developed using DMA elevation
data, using CASAA-supplied maps, software and hardware, and the "Bundespost" -
data.

(b) Bundespost data. The Bundespost data was produced by the
post office (Bundespost) of the Federal Republic of Germany. It was provided
to Electromagnetic Compatibility Analysis Center (ECAC) in 1976. ECAC
reformatted this data and forwarded a copy to TRASANA in 1979. This data
contained 100m surface feature codes and elevation data for all of FRG and was
the only large-scale terrain database available for Germany. Unfortunately,
the data contained many inconsistencies.
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(2) Areal., As part of BOM's LOC/Terrain contract the Bundespost data
was obtained from TRASANA. This data was used to represent FRG while DMA
elevation data was used for German Democratic Republic (East Germany) with no
surface feature data.

(3) Linear. The principal effort was an analysis and digitization of
the loc and hydrography network for virtually all of Germany - an area
represented by about 600 1:50,000 scale maps.

(4) Final product. The final result of this effort was a database
extending roughly 400 km east-to-west and 600 km north-to-south to be used as
the terrain database for the CBG. The shortcomings of the areal data were
recognized and it was originally intended to serve as an interim resource.
Nevertheless, this is the source used in our production of operational and
display data for CORDIVEM.

2. Method.

a. Preprocessing.

(1) Inspection. After reinspecting the areal data it was determined,
since CORDIVEM operates on the 3.57 km hex cell, that the elevation data was
accurate enough for CORDIVEM hex data use and that the surface data could be
graphically emended.

(2) Editing. The objective of editing the feature data was to ensure
that the areas of urban and forest code were in approximately the right
location and size for incorporation into the hexes; no other factors were
considered. The editing was accomplished by displaying a 20- or 40-km square
(operator's choice) on a Tektronix 4027 terminal, comparing the display to a
1:50,000 scale map and making changes to the data with a "rectangular
cookie-cutter” routine.

(3) Digitization. To fill part of the GDR void in the data base, the
urban and forested areas from 74 1:50,000 scale maps were digitized on a
Tektronix 408: system. This data was then transferred to the VAX, reformatted
and packed into the terrain data files. This data was then edited in the same
fashion as the Bundespost data.

(4) Additions. The only change to the linear data was to insert
end-nodes into the link records. (A link is a section of road or river and a
node is an end point of this section; the original links only contained a
start node with no stop.)

b. Areal data aggregation. Each hex within the area was approximated by
a circle with a radius of 2,000m (the 3.57 km hex has an inner radius of 1785m
on an outer radius of 206Im). Tallies were then made of the surface feature
codes of the data points within this circle, and average elevation and average
absolute slope were then calculated. The hex address, UMM coordinates,
average elevation, percent slope and percent open, urban and forest cover were
written to a file for further precessing.
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_have been acceptable.

3. Resuits.

c. Linear data aggregation.

are similar, they differ in function. The same is true of their more abstract

representation in the hex data: the loc provides, and the hydrography impedes A
access from one area to another. Thus, slightly different algorithms were 1
used for aggregating each type of data into the hex format. ;

(1) LOC-hydrography differences. While the loc and hydrography nets ;1
[

{

(2) LOC. The road net was processed by link records. If the N
terminal nodes of a link were in adjacent hexes, then this connectivity was ;
recorded in the common side of both hexes and the next Vink was accessed. If 4
not, then the first subnode (essentially a subnode is a curve in the link) was
accessed. If the initial node and this subnode were in adjacent hexes, then
this was recorded as a hex connectivity; the subnode was then regarded as the
initial node whether in the same or adjacent hex and the process iterated to
completion. (The case where the subnode was in a nonadjacent hex indicated an
error in the source data.)

(3) Hydrography. In converting the hydrography to hex data, each
1ink was inspected subnode-by-subnode so that it could be approximated by hex
sides.

(4) Postprocessing. In both cases the source network and the
resulting hex data were graphically displayed on a Tektronix 4027 terminal for
Jinteractive correction. A subjective judgment is that less than 5 percent of
the hex data was changed, so that even without editing the data would probably

a. Extent. The area represented by the resulting data base is
appr ..imately square, it is centered at 32UNCOO and extends 400 km along each
axis.

b. Format.

(1) Hex. The hex data is in a file indexed by hex address and UTM
coordinates of the hex center; a user can extract a desired rectangular
portion in the CORDIVEM input format by running the provided routine 'HEXQUT.'

(2) Display. Each 10 km square of areal data is stored in a file
indexed by the UMM coordinate of its southwest corner (i.e., 32UNC45). The
linear data is as provided by BDM except that the end node coordinates have

been substituted for the seldom-used route numbers (the original data is still
available).

........... .
....................... .
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APPENDIX A. Data Structure and Access Methods
1. Hex Data.

a. Llocation. The hex data is stored in the file HEXTERR.DAT in the
save-set HEX.BCK on tape #817 in the CGF tape library.

b. File structure. HEXTERR.DAT is an indexed sequential file. The
primary index being the hex address with two secondary indices - the UTM
coordinates of the hex center.

C. Record structure. Each record contains 7 I*4 words as follows: hex .
address, easting and northing of the hexcenter (UTM), average elevation, )
connectivity codes, river codes and surface feature codes. The hex address is
the external form; the easting, the northing and the average elevation are in H

meters; the connectivity and river codes are packed in descending order of
sides (i.e., from side 6 to side 1); and the surface feature codes are packed
in the order: wurbanization, forestation, roughness. 1

d. Access methods.

(1) A CORDIVEM input file for a selected rectangular area can be
obtained by running the routine HEXOUT, which is aiso in HEX.BCK.

(2) To access the file HEXTERR.DAT from a user-written routine, the
file should be opened with:

STATUS = '0LD’
ORG = 'INDEXED'
ACCESS = 'KEYED'
RECL =7

RECORDTYPE = 'FIXED'

FORM = 'UNFORMATTED'

KEY = (1:4:INTEGER, 5:8:INTEGER,9:12:INTEGER)
SHARED, READONLY

Alternately, the programer can include 'HEXDAT.TYP' and 'HEXTERR.OPN' from the
terrain text library on DBO: of the CGF Vax.

2. Areal data.

a. Location. Each 10 km square of surface/elevation data occupies one
file in sav-set 32UDAT.BCK on tape 818 in the CGF library.

b. File structure. Each file contains one 20,000-byte record.

€. Record structure. Each record contains 10,000 I*2 words representing
the 100m grid for the given 10 X 10 km area, written columnwise. The data for
each point is packed as elevation* 8 + feature code.
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d. Access methods. The required open statement is "OPEN (UNIT=LU,FILE=
fname)" where “LU" and "“fname" are the logical unit and name of the file. The
required read statement is just “READ(LU) A" where A is a 100 X 100 I*2
array, If the data is placed into a 400 X 400 array (to represent a 40 km
square) then the functions I (DE and IELV from the TERRAIN library may be used.

3. Linear data.

a. Location. Copies of the linear databases produced by BOM are on tape
#820 in save-set VECTOR. BCK in the CGF tape library.

b. File and record structure. The following description was obtained
from BDM as a clarification of their documentation. The only change here from
the original documentation is that word 4 of the link record contains the y,
x, coordinates of the terminus of that link.

Supplementary Notes on the Loc Data Base

These notes are intended to clarify and expand upon the technical
description of the data base which was previously delivered. Questions
concerning physical and logical record sizes and record structures have been
specifically addressed along with a few other items which were thought to be
of interest.

DATA BASE COORDINATES

Throughout the Loc-Terrain data base the rectangular coordinates of points
are specified in 20 meter units offset from an easting of 9% (500,000) {(the
central meridian of UTM zone 32) and a northing of 5,600,000 meters (relative
to the equator). This implies that MGR coordinates are easily converted to
data base coordinates by a simple offset and division by 20, provided that the
point in question is within UTM zone 32. For points outside of this zone, the
procedure used in generating the data was to translate the given UTM
designation to GEOREF (Lat/long) and then convert back to UTM coordinates
relative to zone 32. The routines necessary to accomplish this are included
with the software delivered with the data base.

GRID INDICES

GRID (65,65) is the 10-km grid whose southwest corner lies at the origin
of the data base (32JNBOO). Thus if (x,y) is the data base representation of
a point, then the formula I = (X+32500)/500 and J=(Y+325000) /500 (using
integer division) provide the appropriate index GRID (I,J) with which to
reference the data.
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TYPE CODES

Data for type of node and type of link were encoded as follows:

h NODES LINKS

o 1 - intersection of autobahns 1 - autobahn

- 2 - built-up area 2 - main road

S 3 - airfield 3 - secondary road

&) 4 - open area 4 - fair weather road
5 - rail line

. 6 - ferry

- 7 - ford

- 8 - heavy bridge

- 9 - dam

"< 10 - road tunnel

11 - rail tunnel
12 - major river
13 - minor river
14 - stream

B Bn Al odal a’a' o' sa"s a"




LUC DATA FILE SPECIFICATIONS

The eight LOC files have the same basic organization. They are each j
composed of logical records which are 500 I*4 words in length. Furthermore, f
each is structured as a two-dimensional array.

GRID FILES: Contain pointers to the node files

LENGTH - NEWG.DAT: 33 logical records (16500 words) 4
NEWHG.DAT: 33 logical records (16500 words) i

ARRAY STRUCTURE - 128 X 128
- Each entry is either 0 (indicating no data) or else it

contains a pointer to the first node in the specified grid.

NODE FILES: Contain linked lists of nodes belonging to a given grid.

LENGTH - NEWN.DAT: 1845 logical records (922500 words)
NEWHN.DAT: 35 logical records (17500 words)
MRRAY STRUCTURE - 5 X N (N=100=(number of logical records))

tntry (1,d) in this array contains information about node J.

(I,J) = pointer to the next node in this linked list

(2,J) = code for this type of node

(3,J) = pointed to first link terminating at this node

(4,J) = pointer to first link originating at this node.
(5,d) = X, Y coordinates of node location (X is in the lower

half word)
POINTERS - A zero entry indicates the end of a linked list

LINK FILES: Contain linked lists of inlinks and outlinks for a given node

LENGTH - NEWL.DAT:2698 logical records (1349000 words)
NEWHL.DAT:35 logical records (17500 words)
ARRAY STRUCTURE - 5 X N (N = 100* (number of logical records))
Entry (I,J) in this array contains information about link J.
pointer to next inlink in this linked list
pointer to next outlink in this linked list
length of this link (in 20 meter units)
coordinates of end node
pointer to list of subnodes which describe this Tink
POINTER - A zero entry indicates the end of a linked list except for
(5,J) in which case it would imply that no subnode 1ist is associated
with this link.
SUBNODE FILES: Contain a concatenation of the subnode 1ists associated with
Tinks in the link files.

LENGTH - SUB.DAT:3977 logical records (1988500 words)
HSUB.DAT:299 logical records (149500 words)
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ARRAY STRUCTURE 500 X N (N = number of logical records)

The array structure imposed upon this file has no direct relevance to
the data stored within it. The primary function is to allow the data to be
accessed by the same mechanism used by the other files. The pointers to this
file from the link file are separated into a record pointer (lower half word)
and a word-within-the-record pointer (upper half-word).

. SUBNODE LIST STRUCTURE - The first word of a subnode 1ist contains twice
the number of subnodes in this 1ist. If this number is N, the next N2 words
contain X,Y coordinates which describe the associated 1ink. Note that X is
contained in the lower half-word.

c. Access methods.

(1) The user may use routines supplied by BDM with the LOC/terrain
documentation or he may use the routines GRIDS, IGRID, GETNDS, and GETREC from
the Terrain library.

(2) For accessing this data from a Tower level the user is referred
to BDM LOC/Terrain documentation.
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Program: DRWHEX (Fig. B-6) ==ccecc-mmcacccmcccaccccccccmcacececcnen B-19
HEXER Calling Sequence (Fig. B-7) ==sccccccacccccccacarccccancccnacan- B-43
Program: HEXER (Fig. B-8) =ce-cecmcccaccacaccccccccmccccaccccnccnn- - B-44
HYDROHEXER Calling Sequence (Fig. B-9) ---c-cmccocccccacmcncccaconnna- B-55
Program: HYDROHEXER (Fig. B-10) --ccccmcccccccccccncccaumccccnncnnnas B-56
PDBPACK Calling Sequence (Fig. B-1l) -ecccccccccaccacccncaccocaconna- B-65
Program: POBPACK (Fig. B-12) --csceccrmcmcoccccmcncmncncccncccnnnn- B-66
PDBREAD Calling Sequence (Fig. B-13) ---ccecocencmococnacmnccnnanan-- 8-71
Program: PDBREAD (Fig. B-14) ==cecececmmccmcmcmcnnacmoacaoocacaano- B-72
ROADHEXER Calling Sequence (Fig. 8-15) -e--ee-cmcocmcmccmccaaccaono- B-86
Program: ROADHEXER -=-=v=cececemmomeacacammnammmecaaacocoonaoconee B-87
Terrain Utilities =---=--c-ccecococmcocnammncmracacmcoreccnaanono- B-96

B-1




. BOMEXT CALLING SEQUENCE

[ BOMEXT

o —INFO

5 —GRIDR -
3 L woverec

o
a4

. —IGRID

% —F1x

N

Ny —RECODE
w5 .

%

——TRANSPOSE

Figure B-1
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0001
0002
0003
0004
0005
0000
0007
0008
0009
0010
0ov11
0012
ov13
ov1la4
0015
0016
o017
00ls
0019
0020
0021
0022

b e b b

¥
L
¥
*

x
Y

2 R R 2 R R R R R R R S S R R R R R P R PR R R R R SRS R 2RSSR Y
CALL INFO(LUIN,LUDUT)

¥

*
P

PROGRAM BOVEXT
FRREBEEEELFFEFFERARRRNEREXEXREXARAREIARBARSINIRARERRRRBEE£X
THIS PROGKAM wAS ADAPTEVD FROM A ROUTINE WHICH
DRIGINALLY DISPLAYED THe BDOM LOC DATA,

TAIS5 VEKSLION TRANSFERS TERRAIN ULATA FROM

THF. FLILE TERUTM TO 10 K¥ FILES,
FESEEERIRRXAXNSEEEERRRSREERIN A ENRREEEERRNRSEBERRINNNE KR

INTEGER*4 I,J,X,Y

INCLUDE

TeRRALN

*GRID,CMN”

EXRSRRREENRERANSEERRAAREERX RS REXNRBESEEXANFRERRY
GRID CONTAINS THE P)JIINTERS TU THE 10=KM ¥
RECURDS IN THr
INTEGER*2 GRIUV(128,128)

CIMMIN/GRID/GRID

REAL IN Gr1D FILE
CALL GRIDRU(LUIN)

TRANSFER THE INDICATEDL RECORDS FROM TERUTM TO
THE SMALLER FILES,
CALL MOVEREC(LUIN,LUOUT)

END

B-3
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R ANEVEREN N C A R A e i g v __1
g
3
"
1
0001 SUBKOUTINE FIX(A) ~
0002 E 2 2R R 2 R R XS R R R R R R PR R R R R R R R L R R R 2 2 2 RSS2SR 2 1 ’J
. o0vo3 * TAJS SUBROUTINE °FIXES® THE AKRAY A 1is THAT THE FEATURE * |
" 0004 * AND ELEVATION CODES ARE REPACKEDL AS FEA+8%ELE AND L
. 000S * THE ARRAY IS TRANSPOSED. *
3t 0006 L R 2 22 22 E R 2 2R R R R 222 2SS R RS E X R RS R RS R R R AR SRR 22 SRR 2S 2222 2 2 3 )
‘ 0007 IMPLICIT INTEGER¥2 (A=-2) <
0008 DIMENSION A(100,100) N
N 0009 DY J=1,100
- 0010 PO 1=1,100
: ov11 1CODE=ISHFT(A(I,J),=12)
g 0012 1ELV=A(1,J)=ISHFT(ICOVE,12)
0013 1CODE=RECUDE(ICUDE)
3 0ulae IF(IFLY ,LE.V0.OR.IELV,EQ.4095) THEN
- ov15 ICMI=ICNT+1
2 001o 1ELV=0
& 0017 ENDIF
0018 A(T,J)=1CODE+B%1ELV
0019 ENDDD
0020 E4DDO
0021 CALL TRANSPUSE(A)
0022 RETURN

B 0023 END

W ST L AT VPP ST URI VLAY AT ST S S WA SR V-0 V. S
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0001 SUBKDUTINE GRIDK(LUIN)

0002 FXXEXXEL XL EEXERRRES LR LN XEEREESEEXXREXXRERE LXK XEK
0003 * RJUTINE OPENS THF FILE °TERUTM® AND *
. 0004 * REAUS THE GxlIv RECOKDS. *

0vo0s FEFXXEEXEEZEEXLREEEE SR ELESEXAREESEEREXRRLEXEEXREXE
0000 I#CLUDE “GR1ID,CMN°
Q007 1 XXX X KX KX EXXREEFEXELREX XN EEEEREEEEEXXERERXKEEESSE
0008 1 ¥ GRIUD CONTAINS THE POINTERS 10 THE 10-KM %
0009 1 % TERKAIN RECORUS IN IHt FILE Trkurs, x
0viv 1 INTEGER*2 GrIV(128,128)
oo11 1 COHMMON/GRLID/GKID
0012 1 X3R5 XRRXX5K52RRXBRXXEXXXXXEEREXELELXLEXRREREERERE
0013 FXXEXKXBEXEASEBESXEXNEXRESERERXEXLRXERL KR KRR ENEEELXR
0014 DPEVN(ACCESS="DIRECT’,ASSOCIATEVARIABLE=IAV,
0015 + BLOCKSIZE=20008,FORM="UNFORMATTED",
0016 + MAXREC=90000,NAME="DB1: [WALTER)JTERUTM,DAT",
0017 + KRECORDSIZE=5002,RECORDTYPE="FIXED’,
001s + IYPE=°0LD’,UNIT=LUT,EXTENDSIZE=1,SHARED)
0019 E3XEXEEBEFENREERXNREXEREXRREFERAEERESEAS R XK KRR AEREXRR XK
0020 READ(LUIN’1)((GRID(1,J),1=1,128),J=1,64)
0021 REAVD(LUIN®2) ((GRID(I,J),I=1,128),J=065,128)

2 0v22 OPEN(NAME="STATS’, TYPE="NEW’ ,UNIT=3)

T 0023 RETURN

e 0024 END

et
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XY

nd
v,
R

x

| LU
FOMR IR Y

e atatntata

A -3

v e
s

0001
ovo2
0003
ovo4
0005
0006
ovo?
ovos
0009
0010
0011
0012
ov13
ov14
0015
001le
0017
001#d
0019
002v
0021
0022
0023
0024

[~ 0 Y

SURKOUTLINE INPO(LUIN,LUSUT)
SEAESRERERES LR LT R RRFRARRRAEFERIEI L EXRERXRENELEKK
¥ PROMPTIS THE USER FNr NECESSARY INFO »
I X R R R R R s P R R P R R R P2 2
INCLUDE ‘GRAPn, CMN®
EXRERNFEEREEPNAEERRRRRL R SRR EERREREESNAEEEXRERFXEKES
% THE MIN AND MAX COORDINATE VALUES
COMMOV /GRAPH/XMIN,XMAX,YMIN,YMAX,INT
EEERB SRR RRNRFERRRRANFEER XXX EIRRERXARAEREER
PRINT*,“ENTER THE EASTING AND NORTHING OF THE Sw CORNER®
READ*;X“IN,YMIN
PRINT*,°NIAd ENTER THE EXTENTS, AGAIN IN METERS,’
PRINT*, EASTInNG:”
REAL* ,XINT
PRINT*,°NJRIHING:"
READ®*,YINT
XMAX=XMIN+XINT
PRINT*,EnTER THE LOGICAL UNIT NUMBER OF THE INPUT FILE?’
READ*,LUIN
PRINT*,’ENTER THE LOGICAL UNIT NUMBER OF THE OUTPUT FILE”
kEADE,LUDUT
YMAXSYMINGYINTY
RETURN
END

LIPS PSS T NP S S W




0001
LWTOP
ovo3
0u04
0005
0000
0vo?
0008
0009
0010
0011
0012
0013
Ouvlg
ou1s
001o
0017
0uls
0019
Q020
0v21
0022
ou23
0024
0025
00206
0027
002y
0029
0030
0031
0V32
0033
0034
0035
0036
0037
0038
0039
0040
0041
0u42
0043
0044
0vas
0040
ovay
0048
004y
0050
0051
0052
ous53
0054
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SUBROUTINE MOVERFCCLULIN,LUIUT)
L V+3. SXFEFBEXFIEEESS00BFRX5XFX45FX0XXXBXXKX355%X83K5X288%
: TH1S SUBRJIULINE I UESIGNED TJ MOVE DESLIGHWATED *
¥ RECUKDS FrRIM THE FIUFE “TEKUTM,LAT® O 10KM *

PR ST

* FLLES. ¥
AR S R R R R R s R ],
¥ IvPUTS:  LUIN,LUOUT==u031ICAL UNIT NUMBERS *

FEEEI S EAR R RARRR PR EERE RN A SN AR B AR AR S AN A FREF KA RS FANRR RN S
INTEGER*2 BUFK(10004),SQUARE(10V,100)
CHAKACTER®7 MGR
LIJGICAL*]1 EKR
INTEGER*4 X,Y,I,J
INCLUDE °“GRAPH,CMAN’

EEEEXRREEEERRAEERRREEI RSN R XA RS F S AN R AN KN KRN R R XS

% TdE MIN AND MAX CIOORDINATE VALUES ¥
COMMON /GrAPH/XMIN,XMAX,YMIN,YMAX,INT

EREEFERERRF SRR RS RERAEIREES AR RAF KA BRI AR KA NS REKE XXX
INCLUDE °GR1D.CMN’

EXXERERERE R AL AR EXBERNAREBEREF AR AR AR S RAEERERE LXK XX

1

¥ GR1U CONTAINS THE POINTERS TO THE fu=KM ¥
x TERKALN RECORDS IN THE FILE TERUTM, X
INTEGER*2 GRID(126,128)
CUMMON/ GRID/GRID

EEEFRRRRREEERARSARARFARENNA RN AR RFXRRERINRKF KA KRR
EJUIVALENCE (BUFR(5),SUUARE(1,1))

Couw FIR EACH GRID
C... 10KM ARe SUBTRACTED TU INDICATE THE S« CORNER OF
Cowve THE LAST 8LUCK,

DJ X=XMiIN,XMAX=10000,10000
Ceee DISTANCES ARE MEASUKED IN UNLITS OF 20 METERS FROu
Ceeo AN ORIGIN OF 500000M N, 5600000M E. THE ORIGIN
Cowo CORRESPONDS TO GRID INDICES OF (65,65) IN TERUTM,
C

DO Y=YMIN,YMAX~10000,10000
CALL IGKID(X,Y,1,J)
D PxINT*,GRID(I1,J),1,J
IF(GRID(I,J).NE.O)THEN
READ(LUIN’GRID(1,J)) (BUFR(K),K=1,10004)
CALL FIX(SQUARE)
CALL UTM2MGK(X,Y,MGR,ERR) -
OPEN(UNIT=LUOUT ,NAME=MGR,STATUS="NEW’ ,FORM="UNFORM-"
WHRIFE(LUOUT)SJUARE
CLOSE(UNIT=LUDUT)
PRINT* ,MGR, X, Y
EnDIF
WrITE(3,*)MGR
WRITE(3,*)(BUFR(K),K=1,4)
WRITE(3,*)°GRID(1,J)°,GRID(1,J)
WRITE(3,¥%) * °
ENDDJ
ENDDO
RETURN
En~D

QOO0
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0001 FUNCTLON RECOULE(I) ‘
0002 FERESEERBEERFFEEREBEARERESRNXRE RN F XK XL L RR L LR A BXXNTLESRETES -
N 0003 * T41S FUNCIIUN TKANSLATES THe 13 * ]
- 0v04g x CJDES USFU IN THE HD™M TERUTM tILE IWTU IHe 3 s J
0005 * CJDES USEQ IN THE CIRUIVEM TEKRAIN UISPLAY FILE., ® )
g 00006 L RS R R R R RS R R R R R R E R P R S R R R R R S P R R R R P NS RS PR PR TSI £ 4
i 0007 * IvPUTS: Ll== THE OLD CODE N S
y 00ub * DJIPUTS: RECJuE== THE Niw OnE * b
§ 000y EEEFEREXXREERAXFEREEREELERERNS SRR AEESSESSEEERXIEFIESEXREXREBER "
outo TAPLICIT INFEGER*Z2(A=2) 1
0011 IF(1.,EQ0.0)THEN N
0012 I=4 £
. ov1s ¥ NO DATA ¥ -
- 0014 ELSE K
.. ouils LF(l.FdeleuRsIebds2)1HEN
Ovto 1=2 .
0v1t/ * UkBAW *
outs ELSE
: 001y IF(l.5E,3.,AND.I.LE.S) [HEN
“ 0020 i=1
N 0v21 * rOREST x
0u22 ELSE
0v23 * OPEv=7,HEATH/BRUSH=6 ARE UNCHANGED %
00624 IF(l.£Q.8)THEN
0025 I1=3
- 0026 * MAKRSH *
N ov27 FLSE
ou24d IF(I1,EQ.9) THeN
ou2y I1=5
ov3v * AATER ¥
- ou3l1 ELSE
- 0032 IF(1.GT.9)THEN
. 0033 I=4
: 0034 * 3AD DAIA IS NO DATA *
0035 ENDIF
0036 ENDLF
' 0037 ENDIF
) 0038 ENDIF
. 0039 ENDIF
0040 ENDLF
oval RECUDE=1
0042 RETURN
0043 END
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0001
0V02
LITO XY
0vo4
0v05
0000
0007
QuUH
ovoy
(17D NV}
ouil1l
0012
0013
0014
0015
0016

SUbRIUTLINE LPANSPUSE(A)
IR R R R R R R P R R Y R S R R R R F S R R S A R R R R R R E RS RS2 R
x TRANSPUSES A 100%100 wORD I#%#2 MATRIX *
CEXSEXEXETXXRXEK KR ERERXRXXEXXAF R EEXREEXEXNEFFEREEXNER AKX ES
INTEGER®*2 A(100,100),8(100,100)
bJ J=1,100 )
0J 1=1,100 4
8(1,J)=A(J,1)
EnDLO
E4DDO
bJ J=1,100
DO 1=1,100
A(I,J)=su(l,d)
ENDDD
ENDDO
EnND
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DISPLAY CALLING SEQUENCE

DISPLAY
——SETCOLOR
——SETGEO*
—INFO
—UNGEN*
—MAPPER*
—PATCHIT

——POLYDEF

—FILLUP*
FEATURES*

*TERRAIN SYSTEM UTILITIES

Figure B-3.
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PROGRAM:  DISPLAY

=
(=}
= <
P-4
Ll
=

ANSWER
CMERID
CORNER

MMON ;
ROUTINES ,

MAP

FEATURES

>
>

-———

FILLUP X1 X | X

INFO X X X

MAPPER X x| x

PATCHIT X

SETGEO X

UNGEN X

Figure B-4.
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0001
0002
o0uv3
0v04
[V IVIVRY
0u0o
0007
ouow
WY
Vulv
gull
Qul2
ovls
0v14
vuldS
Oulo
0Vl
vols
ou1ly
0V20
ou21
VU222
0vu23
IV

AR 2R R S R R R R R R R P S R PSR R SR S SRR S SRR E 7

¥
¥

AR AL R R R R R R R R R R R R R R 2 R RS2SR R R RS R R 2 1

11

1v

;L.Q4J!LL;;4J

PrOLRAM D1SPLAY

K I

1A1S KJUUTINE UVISPLAYS TdE CURUIVEM DISPLAY
DATA 1IN GUKM SQUARES. ) *

CHARACTER*1 ANS ;Ji
CALL SEICJILOR
CalLL SEIGED

CukllnVe

CAaLy LINFO

CalLL UNGEN

CALL MAPPER

Calu CMCLJS

PRINT®*,°CORKECTIONS TU FEATURES?®

REAV(5,10) auNS

FORMAT(1A])

CaLL CMOPEN

IF (ANS Eu. Y )THEN
CALL PATCHITU(ANS)

ENDILF ’

GJTull

END
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0001
2002
2003
0004
0005
0000
0007
0008
0009
0010
0011
0012
0013
0014
0015
0010
0017
0018
0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
002y
0030
0031
0032
0033
0034
00135
0030
00137
0038
0039
0040
0041
0042
0043
0044
0045
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SUBKROUTINE INFO
EXESERTEESARERRISRERARREERXRRSERTRNRFER SRR NI AR RS SRR EF RN KR EN &
¥ THIS ROUTINE JUST QUERIES THE OPEKRATOR AS T3 WAHICH &
* DISPLAYS HE WANTS. s
EEEEEREBENRTRRRFERPENRNEEIRRRBE LSRR O E S AR ISR ERERAEERRERER K
IMPLICII INTEGER*2 (1=N)
INCLUVE “WINDO,CMN°
EXXEREREERREEEREEREERNREF RS RNS LRSS EAREEEREARNEEBEFARSANSERXNER

¥ FAINKY CONTALINVS THE X MIN AwD MAX AND THE Y MIN AwD =
% MAX RESPECTIVELY FOR THE wlNDUW, MIN AND MAX REFER ¥
¥ TJ THE “In AND wAX JF ELEVATION VALUES, AND ZDELT 1S ¥
¥ T+E CONTOUR IN1ERVAL, *

EEEERREEEES SRR RRRE SRS RN XN EEFRR S XX B E LA XN ARXD KR KRR K KRN K EK

DIMENSION FuINXY(4)

COMMON/AINDO/FWINXY MIN,MAX,ZUELT
ERXSESEEREEEXFEREREEERBERREER RN XA XES XS AR EXREESREXES XN LXK XX KERESX

INCLUDE “ANSWEeR.CHN’
SEREERRREEEBRRNEREPEEAR R AR AR XS EE X KK XX RS R XX ANEX

CHARACTER*1 FEA,CON :

CIOMMON/ANSWER/FEA,CON
FEXESEE RS LSRR RERRES LXK RREXREREE T L XXX EXLXKEEEX

INCLUDE ‘CORNER,CHMN°’
SEXSFEBRRREERERNREEXLFEBREEX R L RIS R R EXARE LR XXEE R AR RLEEERE XX
* SAX,SwY ARE THE SJUTHWEST UTM COORDINATES OF THE =
¥ AREA IN THE ARRAY IBUF, ¥

INTEGER*4 SwX,SwY

CIMMON/CORNER/SwX ,SeY
FEEXEEFPXREER R LR LR XA XX XN EXSRAS RS RS RS ES LA EEREREEEE KRR EEEX

PRINT®*,“ENTER THE COORDINATES OF THE S#4 CORNER *

READ*,SwX,SWY

FAINXKY(1)=SaX

FHINXY(2)=FwINXY(1)4+40000

FAINXY(3)=SwY

FAINXY(4)=FWINXY(3)+40000

PRINT®*,FEATURES?"*
10 FIORMAT(AL)

READ(S5,10) FEA

PRINT*,°CONTOURS "

READ(5,10)CON

IF(CON.EQ,"Y")THEN

PRINT®,°CONTOUR INTERVAL?’
READ*,20ELT

EVDIF

RETURN

END
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0001
0002
0003
0V04
0005
0006
0007
000y
0009
0010
001t
0012
ovl3
0014
0u15
0010
0017
ouls
ov19
0020
0021
0022
ov23
0024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
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SURKOUTILNE PATCHIT(ANSWER)
FEEERABERARERRFEERRSEARNEE RS RS REEEEE XN AL RRAA KRN AEEE SRS
* A KLUUGE TD PaSS$S DATA FKOM POLYDEF TQO FlLLUp #
FEFEREFEXREFXIEERAERBEBER RS ERAFERIRXR RSB RAXNS SR KSR EE S X%
INCLUDE ‘CORNER,.CMN’
FEEBESERRS RN R LS EERAREN R SRR A RERN AN EEX AR NN EF SN EF R SRR KAEE
¥ SwX,SWY ARE THE SOUTHWEST UTM COORDINATES Of THE %
s AREA 1IN THE ARRAY 18UF, ¥
INTEGER®4 SwWX,SwY
CIMMON/CORNER/SwWX,SHY
FEXEEREAAEEEAAREEE RS RARRENXERAXEEEEENNREREXAEREARSE SR AR RN KL
INTEGER*2 ICLR, INCR
DIMENSIIN POLY(S500,2)
CHARACTER=®1 ANSWER
D) WHILE(ANSWER.EQ.°Y’)
PRINT*, “COLOR?”’
READ¥,ICLK
CALL CMOUPEN
CALL POLYDEF(N,POLY,ICLR)
D3 I=i,N
POLY(Y,1)=POLY(1,1)=SWX
POLY(1,2)=POLY(I,2)=5SnWY
EnDDN
CALL FILLUYP(N,POLY,ICLR)
INCR=1
CALL FEATURES(INCR)
CALL CMCLJS
PRINT*,“ANOTHER PATCH?’
1v FURMAT(A])
READ(5,10) ANSWER
ENDDO
CALL GEN
RETURN
END
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00n1
0002
0003
ouv04g
0005
0006
0007
0008
0009
0010
0011
0012
0013
ov14
0015
0016
0017
ovls
0019
0020
0021
06022
0023
0024
0025
0u2e6
0027
002y
0029
0030
0031
0032
0033
0034
0u3Ss
0u3e
0037
0038
0039
0040

SUBROUTINE POLYDEF(1,VERTEX,1CLR)
FEXETRBEEEERFEXERAEEIERERERRNSAERERSEE RS EI R AR RS S S E KR KX KR XA RES

* THIS SUoROUTIWE DISPLAYS A USER=DEFINED POLYGON, ¥
* AND RECORUS THE COORDINATES OF THE VERTICES 1IN ¥
¥ THE AHRAY VERTEX. N3 MORE THAN 500 EDGES ARE ALLOWED, *
FXFREERREBEREEREERTRRSIARERERARERRERERRFEF XX TR R RN RRE RN KRS KK R K
* INPUTS: ICLRe= THE LInE COLOR TO BE USED; 0-7 ¥
* JQUTPUTS: VERTEX== THE ARRAY OF VERTICES L
* 1=« THE NUMBER OF VERTI1CES *

EEEXEEXBXEREREFEEXEREEXREE LSS AR EEXEREX LK XL KX EE XXX KX SR EEFE RSN

INTEGER*2 ICLR
INTEGER#*4 IMAXPT,IPT,IRET
NIMENSION VERTEX(500,2)
DATA IMAXPT/1/
CALL CMCLJS
PRINT*, TERMINATE POLYGON DEFINITION BY ENTERING 0 AT

+ THE LAST VERTEX,.,’
CALL CMOPEN
CALL LINCLR(ICLR)

I=]}
DJ WHILE (I.LI,500)
CALL LJOCATE(LMAXPT,PX,PY,IRET,IPT)
1F(I.GTr.1)THEN
CALL MUOVE(VERTEX(I=-1,1),VERTEX(I-1,2))
CALL DRAW(PX,PY)
ENDIF
VERTEX(I,1)=PX
VERTEX(I,2)=PY
1F(IRET.,EQ.48)THEN !ASCII 0
CALL DRAW(CVERTEX(1,1),VERTEX(1,2))
I=1+1}
VERTEX(I,1)=VERTEX(1,1)
VERTEX(I,2)=VERTEX(1,2)
CALL CMCLOS
RETURN
ENDIF
I=1+1
ENDOO
END
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" 0V01 SUBKODUTINE SETCOLUR ]
. 0002 EFEXFEXFEXSARXEREERERBERPEXFXREER KRR LR EERXRERAENEN )
a 0003 * SETS COLORS AND SPECIFIES THE * -j
- 0v04 * TEKTRONLX 4027 AS THF GRAPHICS DEVICE * -
L 0005 EEFEEXXERENEXRREESEREERRFRFEBFESAXREEEELERNTIERES
- 00006 DIMENSIOIN BLUE(3)
3 0007 REAL LTBLUE(3),LTGREEN(3)
0008 DIMENSIIN GREEN(3),BKGRND(3),RED(3),BLACK(3)
0009 DIMENSIJN YELLOw(3)
0010 DATA YELLJW/100.,100.,0./
0011 DATA GREEN/20.,60.,5./,3KGRND/30.,30.,30./
0012 DATA RED/30,,10,,10,/,BLACK/0.,0,.,0./
0013 DATA BLUE/0,,0.,100./,LTGREEN/30.,80.,30.7,
0014 + LTBLUE/O,,70.,100./
0015 c
0V16 IDEVICE=4027
0017 I1J0PT=5
0018 CALL GRSTRT(IDEVICE, 10PT)
0019 CALL CLRMAP(0,1,YELLOW)
0020 CALL CLR4AP(1,1,GREEN) -
0021 CALL CLRMAP(2,1,RED)
0022 CALL CLR™AP(3,1,LTBLUE)
0023 CALL CLRMAP(4,1,BLACK)
0024 CALL CLR%AP(S5,1,BLUE)
0025 CALL CLRMaP(6,1,LTGREEN)
0026 CALL CLRMAP(7,1,BKGRND)
0027 CALL BKGCLR(7)
0v28 C
0029 RETURN
0030 EnD
.
1
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DRWHEX CALLING SEQUENCE
DRWHEX
L—HXGRDINIT
—— UXINIT*
—— GRIDINIT
—— DRWGRD

l—MARKER

SETDEV
—HEXGEN

——SETHXGRD
i

~—— HEXREAD*
——DRWHXGRD

—— DRW*

—— UNPACKER*
——DRWROADS

\—— UNPACKER*
— DRAWROADS

———GRIDR*

IGRID*

—DRWREC
———GETNDX*

——GETREC*

\—'DRWLNKZ

—— GETNDX*

}—— GETREC*
}— GETSUB*

—— TRANX*
|
L TRANY*
|

——— DRWNQD

L TRANX*

| —— TRANY*
L Fixer

REPACK*

* TERRAIN SYSTEM UTILITIES
Figure B-5. B-18




ROUTINE

ON

DISPLAY

GRAPH

HEX

PROGRAM:

[- 4
o
-
v
>
x

HXGRD
LNKNOD

DRWHEX

PACK

sus

TYPE

UNPACK

DRAWROADS

>

DRW

>

" DRWGRD

- DRWHEX

DRWHXGRD

DRWLNK2

DRWREC

DRWROADS

FIXER

GETSUB

GRIDINIT

GRIDR

HXGRDINIT

MARKER

REPACK

SETDEV

SETHXGRD

. UNPACKER

Figure B-6.
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EARAR AR N

XX
e

0001
0002
0003
Q004
ouvos
0000
0007
0008
0voy
0vto0
ov11
ovt2
0013
0014
0015
001o
ov17
ovis
0019
0020
0021
0022

SUBKOUTINE ORwNOD(NOD)
FREBRXFBERRRXSNERXRRXRIRXAIXNNRTABERIEA KA KRR REREEEERE

* THIS ROUTINE EXTRACTS THE XY CODORDINATES =
* OF THE TERMINUS AND DRAwS FrOM THE LAST *
* SUBNODE T3 THE TEKMINUS, *
SEXRREEERREREREEDEANEERXERRERRREFXKERXAENIERRFEAERAER
¥ INPUTS: NOD=-THE PACKED YX COORDINATES *

FERXRRREREFANBRRREE R SRR RRERAXSR SRS ERE AN ERE XX S AR R KRS
INTEGER%4 NOD,TMPNOD
INTEGER*2 X,Y
ChLL CMIPEN

¥ SET X CJORDINATE ¥
TMPNOD=LIBSEXIZV(0,16,NUD)
CALL LIBSINSV(TMPNOD,0,16,X)

* SET Y CJOORDINATE ¥
TMPNOU=LIBSEXIZV(16,16,N00)
CALL LIBSINSV(TMPNOD,0,16,Y)

¥ ORAW TO THE END NODE *
CALL DRAW(TRANX(X),TRANY(Y))
CALL CMCLOS
RETURN
END

B-20
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0001
0002
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ovoe
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0009
0010
0011
0012
0013
0014
0015
0016
0017
0018
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0025
0020
0027
0028
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0030
0031
0032
0033
0034
00135
0V3o
0037
0038
0039
0040
0041
0042
0043
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SUBKOUTINE DRwREC(HDNDDE)
EXXERRXBEE KRR EARERRESRXSRNEEXRREERRRREEF XX AREESXNN KRR

¥ THdIS ROUTINE ORAWS THt ROAODONET FDR DONE 10=Km %
¥ SJUARE. *
I R R R R R R R R R R E R R R PR R R R RS PR R R R RS R R R R RS R X
¥ INPUTS: HONODee=« THE FIRST NOUE POINTER FOR *
¥ FTH1S 10=-KM SJUARE *

EEEEXRREEA RS R RREREES R R R EE SRR EERAFESSESF S AKX IREXEXERERER
TATEGER*4 HUNUDE, IMPNDOD,NXTNOD
INTEGER®*2 X,Y,wWRDpPOS
INCLUDE ‘UTIL:LNKNOD.CMN’
EERERENEXNRSEEEERRRNRE SRR B EREAERRA RS PREBRARRE SN RARX KA R KRR KR AR ERE
¥ ARRAYS FOR THe GRID,NODE,LINK,AND SUBNODE FILES ¥
EERXRFELRBSENRREESERRARERR RSB R AN EXXEN SRS KN A ER KRN EANXREEANEXESE
INTEGER*4 GRIU,NQDREC,LNKREC,SUBREC
COMMON /LNKNDJDD/GRID(128,128),NODREC(5,100),LNKREC(5,100)
+ L,SUBREC(500)
EEARXEERAEEEERERESERRE AR RN RN RS KX FE XN R KRR R KKK KRR R ARX KRR KK KRN K FRB KX
NXTNOUL=HDNOVE
DO wHILE (NXTNOOJ.WNE.O)
¥ GET NODE RECORD ¥
CALL GETNDX(NXINOD,NRECNUM, WRDPOS)
LuU=2
CALL GETREC(LU,NRECNUM,NODKEC)
INCLUDE °‘SETXY.FOR”’

C
C SET X COORDINATE
TMPNDD=LIBSEXTZV(0,16,NODREC(S,wRDPOS))
CALL LIBSINSV(TMPNOD,0,16,X)
c SET Y COORDINATE
TMPNOD=LIBSEXTZV(16,16,NODREC(S,WwkDPOS))
CALL LIBSINSV(TMPNOD,0,16,Y)
c
NXTLNK=NODREC(4,WRDPOS)
DO WHILE (NXTLNK.NEt.O)
x DRwLNK2 DRAWS ONE °“OUTLINK® AND *
x GETS THE NEXT LINK POINTER ¥
CALL DRWLNK2(X,Y,NXTLNK)
ENDDO
NXTNJD=NODREC(1,WRDPOS)
ENDDO .
RETURN
END
B-21
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0001 SURKQUTINE DRwRUADS

0002 EXEXRELEEETERENEE KSR S R AR AN ERERAEFARRXAREXEERRFEANXE ]
ovo3 ¥ THIS ROUTINE DRAWS THE HEX °‘ROADLS’ FOk * b
ov04g ¥ FACH UOF A SPECIFIED SeT 0OF HEAES, IT ¥

0005 * OrRAwS FkOM THE CENTER Tu THt SIDES OF *

0000 ¥ EACH HEX, IT IS LIMITED TO A LEVEL 8 *

0v07 ¥ HeeX BY [HE SIZES OF TnHE AKRAYS IN HXSTOR.CMN =

ovos FERREBEEBERRRREIRREFXRSBRRRAEER XA AXEXREEXXREERKEENES

0009 TMPLICIT INTEGER¥4(H,P)

0010 INCLUDE °‘UTIL:UNPACK.CMN’

0011 1 FXXXFXXXXRRXREEFXENFXRERFERRNEEFREXRAEEERFEXNEXERXEEXK

o012 1% INTEGER*4 HSIDE(6) ! CONNECTIVITY CODES IN ]

0013 1 { NUMERICAL ORDER BY SIDE *

0014 1 CIMMON/UNPACK/HSIDF

OULS 1 XR5X5XEXXXLXBXFXXEEEEXRLAEERREAEKEEXXXSRFEEEXXNXERRENEES

0010 INCLUDE ‘HXSTIR.,CMN”

0017 1 FXXEEEXXXREELERRXEESREXAELEAERRERA RN R RS R KERRERREREEKEK
ovig 1 * THERE ARE 2401 LEVEL 4 HEXES IN A LEVEL 8 HEX ¥
0019 1 INTEGER*4 HXNO(2401) ! 1HE INTEKNAL HEX NUMBERS ¥
0020 1 INTEGER*4 S(6) ! S INVEXES THr HEX SIDES ¥
0021 1 ! IN CUUNTERCLOCKWISE DRDER ¥
0022 1 INTEGER#*4 HXSIDES(2401) !PACKED HEX CONNECTIVITIES *
0023 1 DIMENSION XY (2401,2) ! IHE XY CUORDINATES OF THE ¥
00249 1 ! dEX CENTERS ¥
0025 1 CIMMON /HXSTOR/HXN,HXND,S,HXSIDES, XY

0026 1 XXXXXXFXXLEERBEXKXREENLREXREEREEREXRAEEREREERXXAERSFAREXAXRRAKNRE
0027 IVCLUDE “HXGRD.CMN?

002y ] SXXEFTXXFIFRXRBLXSERBEREXARKERXRXSRLEFRETEEARKKERRLK

0029 1 x PARAMETERS USED IN DRAWING THE HEXES AND ¥

0030 1t = THE LOC DATA ¥

0031 1 XSXXEFXXXXRERXEPEXRXRERXERAEERRRREXRRAERRKFEXERXEEASER

0032 31 «» Pl 3.1415Y x

0033 1 =« X,Y THE RELATIVE POSITIONS OF THE HEX x

0034 1 * VERTICES ¥

0035 1 # RAD KADIJUS IN METERS OF A HEX ¥

0036 1 = Pdl RELATIVE ROTATION TO THE START OF ¥

0037 1 = THE HEX DRAW:;ie,THE “BUOTTOM® ]

0038 1 XPHIL, THE RELATIVE OISTANCES TO THE START «

0039 1 ¥ YPHI JF THE HEX DRANW ¥

0040 1 *¥EXXXXXXXXBXXSFEXEERNEXXNERERXXEEXREEXNERAREEXKRKKREEN

0041 1 REAL PI,PSI,PAI

ov42 1 CIOMMON/HXGRD/X(6),Y(6),RAD,PHI,PI,

0043 1 ¢+ XPHI,YPhI

0044 1 FEXEXEXXLEEXXEXXEEXAEERXERNERREEXEEREEXNAKEREXKEXEFERY

0045 DATA S5/3,1,5,4,6,2/

0046 ¥ CONVERT BACK TO THE RADIUS OF THE INSCRIBED CIRCLE
0047 RRAD=RAD¥SAKT(3,0)/2.0

0048 TH=PHI-PI/6,0

0049 x FOR EACH HEX x

0050 CALL CMJPEN

0051 DO I=1,dXN

ous2 CALL UNPACKER(HXSIDES(I))

0053 CALL VECABS

0054 ¥ MOVE TO HEX CENTER X

0055 . CALL MOVE(XY(1,1),XY(1,2))

0usSe6 ¥ FOR EACH SIULE X

0057 DO J=1,6 :

L'd
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0058
0059
0060
0061
0062
0v63
0064
0065
0066
0067
0068
ovey
0070
0071
0072
0073
0074
007%

CALL VE
TH=TH+P
IF(HSID
LTYP=
CALL
CALL
CALL
MOVE
CALL
ENDIF
NEXT SI
ENDDO
NEXT HEX
ENDDO
CALL VECABS
CALL CMCLOS
RETURN
END

CREL

173.0

E(S(J)).NE,0)THEN

HSLIDE(S(J))

LINCLR(LTYP)

DRAW(RRAD¥COS(TH) ,RRAD*SIN(TH))
VECABS

TO HEX CENTEK *
MOVE(XY(1,1),XY¥(I,2))

DE

'L_ﬁl_L_LJ-..i




00Vl
0002
0003
0v04
000Y
0u0e
0007
guos
000y
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
0020
0021
0022
ov23
ov24
0025
0026
0027
0028
0029
0030
2031
0032
0033
0034
0035
0036
0037
0038
0039
0040
0041
0042
0043
0044
0045
00406
0047
004k
0049
00S0
0051
0052
0053
0054
0055
0056
0057
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SUBROUTINE FIXER
EEEFENEEARE S SR EFSE SRR AN X RS KX RRREEER RN RN R SERABREEE R KX
¥ TAIS KOUTINE wILL ADD OR DELETE CONNECTIVITIES
¥ FROM THE °“HEXISED® LOC OKR dYDKO DATa,
EEXERSEREIEBXEEEFRBAERRRXSERR LS R AR R RN AR R AR RN RENEXREXE

IMPLICIT INTEGER H

INCLHUE’UTIL:PACKER,CHN’

Y
*
*
P

FIRRREFFAERRREEEER B R SRR R S SRR NN RS AR RN EE RN R R RESARER KX RN KR

INTEGER*4 SIDES ! PACKED CONNECTIVITIES
INTEGER*%4 LTYPE ! CONNECTIVITY FOR CURRENT SIDE
CIOMMON/PACK/SIDES,LIYPE

x

ESREESREARRNERRER AR RN RN R A RARENERRERRARENENFRA KRN AR ERE XY

INCLUDE “UTIL:UNPACK,CMN’
EREEESEERARRNAEEREARESRERA RN RRRARRRRRE AR EAESERERE R KK

INTEGER$4 HSJIDE(6) ! CONNECTIVITY CODES IN ‘t

! NUMERICAL ORDER BY SIDE +

COMMON/UNPACK/HSIDE
EERXXBEEREERREEERRRNF AR R LR RN EARSRRAN XL ER RN KR ERKER KRS

INCLUDE “TYPE,CMN”’
EXRERERERREEREBERERXEEXREFIARRAERAKEX AN EE KRN ERA KNS

LJOG1CAL LOC ! TYPE=ROADS ¥

LIGICAL HYDRO ! TYPE=RIVERS L]

COMMON/TYPE/LJC,HYDRN
ERXXKEEEEFRRRKESERR RS LA RAR RSN RRREERFRXRERR RN AR E XK

ODIMENSIIN HSTUR(2)

CHARACTER ANS

INTEGER*2 ICHAR

DIMENSION XCEnNTR(2),YCENTR(2)

DIMENSIION ICHAR(2),PX(2),PY(2)

DATA IMAXPT/2/

INCLUDE °GRAPH,CMN”
EXBERGREAERERRERREEREIRER A KR RN ERARER RN K KR KKK KR ERENF X%

REAL XMIN,XMAX,YMIN,YMAX ! wINDOW BOUNDARIES ¥

! IN METERS ¥
INTEGER INT,Lev ! INTERVAL FOR ACCESSING THE *
! DATA AND LEVEL OF HEX L

COMMON /GRAPH/XMIN,XMAX,YMIN,YMAX,INT,LEV
EERRKESXREERRXRR AR NERAXEERXXREEXRSEERX LS REEFHREERERRER
LEV=4
AnS=°Y"*
LTYPE=0
Lu=7
CaLL CMCLOS
PRINTS®,°ENTER 9 TD STUP,.'
DI wHILE(ANS,.EQ.’Y’)
DU wHILE(LTYPE,NE.S)
CALL CMOPEN
CALL LOCATE(IMAXPT,PX,PY,ICHAR,IGOT)
DI 1=1,2
X=PX(11)=500000.
Y=PY(1)=5700000,
CALL XYL2HA(X,Y,LEV,HSTQOR(I))

CALL HA2XYL(HSTOR(1),XCENTR(I),YCENTR(I),LEV)

XCEnTR(I)=XCENTR(I)+500000
YCENTR(I)=YCENTR(1)+5700000
ENDDO
LTYPE=ICHAR(2)=-48
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0060
0061
0062
0063
ove4d
0065
ove6
0067
0068
0069
0070
0071
0072
0073
0074
0075
0076
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IF(LTYPe .Gk 0, WD, LTYPE.LE,3)THEN
CALL REPACK(HSTIR,LIYPE)
IFCLOC) IHEN
CALL MOVE(XCENTK(1),YCENTK(1))
IF(LTYPELEW.0)LTYPE=T
CALL LINCLR(LTYPE)
CALL DRAW(XCENTR(2),YCENTK(2))
ENDLF
IF(HYDRO)CALL DRW(XCENTR(2),YCENTR(2),HSIDE)
ENDIF
ENDDO
CALL CMCLOS
PRINT®, MORE CHANGES?*
READ(S5,10)ANS
1F(ANS Eu,"Y*)LTYPE=(
ENDDO
10 FORMAT(1A1)
RETURN
EnD

]

U3 U o
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................

RV VR S

0001 SUBROUTINE GRIDINIT

0002 EEREERFBRERABSEXBEFAREERRRRREF R AR REKE RN EES ]
ouo3 s THIS SEIS THE X AND Y CJOORDINATE *# ;
0u04 ¥ LIMITS AND THE GRID INTERVAL, ¥ k
0005 FERRBERAEEERNBE SR SRR AR RESN A RAESXRAEEEX KK & ’
0006 INCLUDE ‘DISPLAY.CMN® :
0007 1 SEXRRBEFFSRERAIUBRARRERRREAERRFRREFANRBERE RN AR KR IS EXRER KRR

ovos 1 = X3 AND YD ARE THE CENTER COORDIKATES OF THE D1SPLAY * 1
0009 1 SEFEXBEEXRBFRARREAREERRRRERERREFERRARSFEERRA RS RN R AN SRR RSN R KK :
0010 1 CIOMMON/DISPLAY/ XD,Y0 J
OUL1 1 SEPXREFEXAEERRRRRRRRENARFAERARERERRRFRRF SRR A XA RRRER KRS AR R RES 3
0012 INCLUDE “GRAPH.CMN? |

0013 | SEESSSRLEIXNEREEESESRRRRAEFXREXEXRERFRERXRREERXXRARERERK
0014 1 REAL XMIN,XMAX,YMIN,YMAX ! WINDOW BUUNDARIES ¥ )
0015 1 ! IN METERS £ o
0016 1 INTEGER INT,LEV ! INTERVAL FOR ACCESSING THe x
0017 1 ! DATA AND LEVEL OF HEX x
o 0018 1 COMMON /GRAPH/XMIN,XMAX,YMIN,YMAX,INT,LEV
- 0019 1 *XFXEEESRERERABEXERRERRARERFARRREARERKER RN NSRS RREKRN KRR L
R 0020 DIMENSION LEVL(4)
0021 DATA LEVL/1,1,1,4/
0022 L=LEV=3
0023 * SET THE X AND Y LIMITS. *
0024 XMINSXO=LEVLCL)*10000
0025 YMINSYO=LEVL(L)*1000L0
0026 XHAAX=XO+LEVL(L)*10000+1
0027 ‘ YMAX=YO+LEVL(L)*10000+1
0024 InT=10000
002y CALL SEIDEV
0030 CALL DRwWGRD
0031 RETURN
0032 END
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SUBROUTINE HEXGEN(HXN,HXNO,LEVTUP,LFVBOT)

*"‘*“‘ﬁ“‘##t‘*“““““‘*!‘*t***‘¥*$‘!"#“*““*‘#
* THIS ROUTINE GENEKATES HEX Mlmbbi ; FROM N ]
* “LEVTOF® IO ‘LEVROT”,NESTED Iw HE: FASHION, % 1
FEREXEF XL EXXRXEXRNSRARREEEBESRERREXNEF RN LSS RREERNREEES
* INPUTS: LEVTOP== THE HIGHEST uLEVLL OF HEX * 4
* TO BE GENERATED ' |
* LEVBOT== THE LEVEL TO RBE USED IN * :
* FILLING THE HEX TREE * \
* QUTPUTS: HXN == THE NUMBER OF HEXES GENERATED * ,
. HXND == THE ARRAY OF HEX NUMBERS * 1
EERERAREREAERERREERSEBRSRRN A SRRARRS R RS RN SRR SRS R EAE S .
IMPLICIT INTEGER (H,P) |
DIMENSION LEVSTOP(4:10) ]
DIMENSION HXNU(2401) ]
INTEGER®4 ZERD ;
Coen TAE VARLAWLE ‘LEVMIN® SHOULD BE (AND PROUBABLY IS) SET ELSEWH
LEVMINS4 4
ZERG=77777771
L=LEVTOP=LEVBOT
IF(L.EW.0)THEN
PRINT$, ERRIR IN HEXGEN’
RETURN
ENDIF
HAN=7%%(L=1) !YOU MUST ASK FUR AT LEAST ONE LEVEL
DD I=4,10
LEVSTOP(I)=0
ENDULO

00 I=LEVROT,LEVTOP-}
LEVSTOP(1)=6

ENDDO

HXN=0
Ceee IF LEVSTOP(LEVEL)=0 THE LOOP IS ONLY EXECUTED ONCE, AND
Ceoo THE DIGLIT SUBTRACTED IS 0,..NU CHANGE

D) LEV10=0,LEVSTOP(10)
L10=LEV10%*1000000
DO LEVY=0,LEVSTOP(9)

5 L9=LEV9%100000
5 0039 DO LEVS=0,LEVSTOP(8)
b 0040 LB=LEV8%10000
. 0041 00 LEV7=0,LEVSTOP(7)
ii 0042 L7=LEV7¥1000
. .0043 DO LEV6=0,LEVSTOP(6)
- 0044 L6=LEV6%100
A 0045 DO LEVS5=0,LEVSTOP(S)
- ' 0046 LS=10%LEVS
L 0047 00 LEV4=0,LEVSTOP(4)
: 0048 L4=LEV4
" 0049 HXN=HXN+1
. 0050 HXNO(HXN)=ZERO=L10=L9=LB8=L7=Lb6=L5=L4
N 0051 C D PRINT* ,HXN,HXNO(HXN)
. 0052 ENDDO
0053 ENDDO
0054 ENDDO
0055 ENDDO
- 0056 ENDDD

» 0057 ENDDO

L P - PO ST WP W P P . Yy . S b L VI
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00Ss ENDDD

00Sv ¢ D PRINT‘,dXN,(HXNU(I),I:I,HXN)

00bV DU N=t,HXn

ous1 CALL HEXIN(HXNO(N),l,LEVMIN,HSIDR)
0062 HXNO(N)SHSTIOKR

0063 ENDON

0064 RETURN .

00695 END
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SUBROUTINE HXGRUINIT(LEV)
AR AL A I R R R N A R R AR R R R R R L

* TdlS INITIALIZES THt PARAMETEHS FOR ¥
* ACCESSING AND DKAWING THF HEX G®ED s
EAXREEEES KRR ERARS SRR RSRARABEFRIRERARSRINENENLBXERNTESR 2%,
* OUTPUTS: uEVe= THE LEVEL UF ThE HEX TU BE DrAAN ¢

R X222 SRS R R R R 222 S 22 2 R R R R R RS 22 SR R R RS SRR RSS2SR 2 22

INCLUDE “UTIL:HEX,CMN®
2222 R R AR R R RS RS R R 2 RS RS 2R R R R 2RSSR R 2RSSR 222 2R R R 22222 2

* FUR DEFINITIONS DF VAKRIABLES SEk HXINIT,FOR -
#tt#‘t*t“#4#t“‘#I¥“‘#“*#‘t##l*t‘*#*‘*‘#lt*!#“'#“##t““t‘(“#t
IMPLICIT INTEGER(H,P) :
COMMON/HEX/IHXOUT ,NHLEV ,MINLEV,SLTO0,CLTO,DLNO,DIAM(10),DIAMIR ]
+ AOFI,YOF1,X0OFJ,YUFJ,RIOFX,RJUFX,RIOFY,RIOFY,

+ 1CON(70),JCON(T70) ,IMAX(T),JMAX(T)

tVtttttttttttt#tt#ttt:ttttt;*«v;ttttttt;ttttvtt*t##t#tttt*ttvtttttt;
TNCLUVDE °DISPLAY.CMN®
BEEXRXEEEERNRRRERASRRRRRRLFERRFRXXXFXAFXXRERRARRRRXRERNERKESS
¥ XJ AND YO AKE THE CENTER CJOURDINATES OF THE D1SPLAY ¥
EEERR SRR R ERERRRRBSRRRA KRS FRERERL LR RARRER R A REEERF AR KX KR AEEX
COMMON/DISPLAY/ XO2,YO
EEEEEFERRSRIRERBAEEERERRREFERRRXXXXREEREREXNRREESERERE R RN AR XX
INCLUDE °HXGRD,CMN®
SERXXXRERLREILRERRBESAREREXRRREEERRRRRANXRXXNXXRXERRL

x PARAMETERS USED IN DRAWING THE HEXES AND
¥ TdE LOC DATA %
KESEEEFEXPEAREERERREXREERREEAFRREXREXKENEXREA RN KR RN K
* P1 3.14159 *
x X,Y THE RELATIVE POSITIONS OF THE HFX L
x VERTICES x
* RAD RADIUS IN METERS OF A HEX ¥
x PHI RELATIVE ROTATION TO THE START OF x
¥ THE HEX ORAW;ie,THE °BOTTUM’ x
¥ XPH1, THE RELATIVe DISTANCES TO THE START =
* YPHI] OF THE HEX DRAwW %
EXEFRRRERRRRRERRRNREAAREREE X KRN EERERKE R AR RA KRR KERNK

REAL PI,PSI,Pdl -
CUMMON/HXGRD/X(6),Y(6),RAD,PHI,PI1,

+ XPHI,YPHI

EEEEERREXXERRRRERERSERAEERERRXAERREXERRE AR B K KRR RN R

OATA PI1/3.14159/
PRINT%*,’WHAT LEVEL OF HEX DD YOU WANT?’
REAO¥,LEV
PRINT*,’ENTER THE X,Y COORDINATES OF THE CENTER’
PRINT¥,°AS AN OFFSET IN METERS FROM NCO0O:°’
READ®*,X2,¥Y0

¥ Il SEEMS EASIER TO HAVE THE OPERATOR PUT THE
¥ COORDINATES RELATIVE TO NCOO, BUT ALL THE HEX
x UTILITIES ARE OFFSETS FROM THE CENTER HEX.

XJ3=500000+X0

YJ=5700000+Y0

INCLUDE “UTIL:HEXINIT.PKM®
SEEREENBRERRRAERENERREARERARERSAEAEARREREREXEREXFARRE R ENF SRR KRS
¥ IWNRITE: OQUTPUT DEVICE FOR ERROR MESSAGES ]
¥ LEVMAX: MAXIMUM LEVEL OF HLX AGGREGATION ]
X LEVMIN: MINIMUM " " *
¥ OLT: LATITUDE QF THE ORIGIN HEX IN FLOATING= *

1
L




0058
0059
ové6u
0061
ove62
0063
0064
0065
0066
ove?
0068
0069
0070
ov71
0072
0073
0074
0075
0076
0077
0078
0079
0080
0081
o082
0083
o084
0085
0080
0087
ouss
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PJINT DEGREES

Divw:  LINGITUUE OF QRIGIN HEX

LeVs 728 HEX LEVEL AT wdAlCH THE SCALE OF THe

HeX CJORDINATE SYSTEM 1S GIVEN

SIZHEX2 ODIAMETER OF HEXES aT S1Zt °‘LEVSIZ® 1IN
FLUOAYINS=POINT METERS

IaklTESH

LEVMAX=9

LEVMIN=4

DLT=51.45

DLN=9,00

LEVSIZ=b

SIZHEX=25000,

CALL HXINIT(IwWRITE,LEVMAX,LEVMIN,DLT,OLN,LEVS1IZ,SIZHEX)
FEREXEREEEXEREREEERERSFXRFEERX LS X FEXERREXXIRR RN ERE SR XN ER A XLEEER

L BK K R SR BN J
L K _BE R BR BN 2

RAD=DIAMTR/2,0

* DIAMIR’ 1S TAE DIAMETER OF THE I~SCRIBED CIRCLE
RAD=2%RAD/SQRT(3.0)

X PHI IS I'le ROTATION OF THE HEX GRID FKOM NORTH

PHI=(LEVM]IN%*¥19,1)¢P1/180
XPHI=RAD®*COS(PHI)
YPHI=KAD*SIN(PHI)
PSI=PHI+PI/3
x SET THE RELATIVE POSITIONS OF THE VERTICES
DJ I=1,6
PSI=PSI+PI/3
X(1)=COS(PSI)*RAD
Y(1)=SIN(PS1)*RAD
ENDDO
RETUR
EnD
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0001 SURROUTINE MAKKER

0002 EEXEXRREBEBRKE SRS ERRER R X R RKNEAREFEXBEXXRXNXS AL ki
0un3 ¥ T4HIS ROUTINE JUST wRITES THE RELATIVE = i
0004 * CJORDINATES OF THe LOwWEK LEFT CURNER x

0005 SEXEBFXAXEF AN EERRAREIEEREELRRXF XA FEEEEREERX XXX

0000 INCLUDE ‘GRAPH,CMN’

0007 1 FEEXEEXXEEXXRRRRERNARANEREREREXRASEXEEAN KRR AERAXRERXK RN K&
0008 1 REAL XMIN, XMAX,YMIN,YMAX ! wINDOW BUUNDARIES «x
o009 1t ! IN METERS 3
0010 1 INTEGER INT,LEV ! INTERVAL FOR ACCESSING THE »
0011 1 ! DATA AND LEVEL DF HEX %
0012 1 CIJMMON /GRAPH/XMIN,XMAX,YMIN,YMAX,INT,LEV

0013 1 SEXEXXEXXXEFXXLEEESEXRXXARFXRERRRFARAEFRRRERXKEERXEREER
0014 CALL CMIPEN

0015 CALL TXTCLR(O)

001leé ISIZE=0

0017 Px=2

0018 PY=3 -

0019 CALL TXAM

0020 CALL TXSIZE(ISIZE,PX,PY)

0021 * IMAXX AND IMAXY ARE THE NUMBER OF DIGITS IN «
0022 ¥ THAE X AND Y COORDINATES, RESPECTIVELY. «
0023 ¥ SET X AnND Y TO THE UTM COORUVDINATES OF THE ¥
0024 x Sa CORNER

0025 XX=ALOG10(XMIN)

0026 IMAXX=NINT(XX)+1

0027 YY=ALOG10(YMIN)

0028 IMAXY=NINT(YY)+1

0029 PROPORTION THt MOVE RELATIVE TO THE WINDOwW S1ZE ¥
0030 ¥ THE 400 WAS AnRIVED AT HEURISTICALLY %
0031 N=(YMAX=YMIN)/10000+1

0032 CALL MOVE(XMIN,YMIN+40Q0%N)

0033 CALL RNUMBR(XMIN,=1,IMAXX)

0034 CALL MOVE(XMIN,YMIN)

0035 - CALL RNUMBR(YMIN,=3§,IMAXY)

0030 CALL CMCLJS

00137 RETURN

0038 EnD
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.......

0001
0002
ovon3
0004
0005
ovoe
0007
ovos
000y
0010
0011
0012
0013
0014
0015
ov1le
0017
ovis
0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
003y
0039
0040
0041
0042
0043
0044
0045
0040
0047
0048
0049
0050

b mh b fd bbb

SJUBROUTINE SETDEV
PERSRABAEEFERSRRELRRERNAE 1 2. CHEEREK
hd SETS GRAPHICS LuwV1KJ. MENT *
KXEREEXXSERIREFRFABRESXNEEREFEXERKIE
INCLUDE ‘GRAPH,CHN"
EXEEREXRRESEER S NS ESRER AR A XA ERNTERI R SRR ERAREREF AR KR
REAL XMIN,XMAX,YMIN,YMAX ! ~INDOW BOUWDARIES =

! IN METERS *
INTEGER INT,LEV ! INTERVAL FOK ACCESSING THE ¥
! DATA AND LEVEL OF HEX *

COMMON /GRAPH/XMIN,XMAX,YMIN,YMAX,INT,LEV
EEXERRERERSSREAREARE AR RS SRR BARERFSATRARENERIRR SR ERA X &R
KESEXEEREXRAEREXRERRRRRERRARRRBA RN BAKXERERERRE XS KK
* INITIALIZING AND DEFINING THE COLORS USED
¥ IN DRAWING IHE HEX CONNECTIVITIES AND LOC *
EEESEERRERERRAREERERERRRRE NS SKF RS XA RXRRE R KK KB BN RN

DIMENSION RED1(3),RED2(3),BLUELI(3),BLUE2(3)

DIMENSIJUN GREEN1(3),GREEN2(3),BKGRND(3),BLACK(3)

DATA RED1/304,10.,10.7,RED2/30¢,10.,10./

DATA 8LUE1/10.,20.,,100./,BLUE2/10,,20.,100./

DATA GREEN1/20,,60.,5.7/,GREEN2/20,,60.,5./

OATA BK3RND/30V.,30.,30./,BLACK/0,.,0.,0./
EEEAREERERNRERNIEEFRERRREERRREERRRRRRRERRA KRR EF R KA R RERAXRREN

IDEVICE=4027

1JPT=S

CALL GRSTRT(IDEVICE, IOPT)

CALL CMOPEN

XMN=XMIN=5000

XMXSXMAX+5000

YMN=YMIN=5000

YMX=YMAX+5000

CALL wINDOW(XMN,XMX,YMN,YMX)
EEXRRRENENRRRARRERERRARSEF RS RSN RS R ARER RS ERNE AT EXXRX SR RARK
* THE “1° COLORS ARE USED IN DRAWING THE HEXLOC *
x .DATA ANODU IHE °2° COLURS FOR ThnE ORIGINAL LOC DAIA *
EERERERRERERERRERBRRRBARRRRERREARREABREREAE KR EX KR KA G R KRN KX

CALL CLRMAP(1,1,GREEN1)

CALL CLRMAP(2,1,BLUE1)

CALL CLRMAP(3,1,RED1)

CALL CLRMAP(4,1,RED2)

CALL CLRMAP(5,1,BLUE2)

CALL CLRMAP(6,1,GREEN2)

CALL CLRMAP(7,1,BKGeND)

CALL CLRMAP(O0,1,BLACK)

CALL BKGCLR(7)

CALL VWPORT(30,,129,.3,0.,99.3)
CALL CMCLIS

RETJRN

END
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0001 SURRNDUTILINE SETHXGRD(MINLFV)

0002 EEREXERIERRER PSR AR BRRRXFASEERX SRR KA R A ERXEXE NS XS
0003 x SZTS THE XY ADDRESSES OF THE HEXES ¥
0004 ¥ AND REAUS THE CONNECTIVITIES 1IN, ¥
0V0bH EEXEXEXBAERRXERSARRREXKXA SRR RER KR KRR XA XN KX R F XK S
00006 * INPUTS: MINLEVe= THE MINIMUM HEX LEVEL ¥

o 0007 SEERBAFREEREXEN RSN AERE RN KA XX RN KEEER A RREKEFEERFEXN

o 0008 IMPLICIT INTEGER(H,P)

_j 0009 INCLUDE °HXSTOR,CMN”

- 0010 1 FEFEXEXXRRRRERRREBERARRARRNRRFREBAERRSXFEXRRRF SRR R ERXKAFERREER
0011 1 * THERE ARE 2401 LEVEL 4 HEXES IN A LEVEL 8 HgX ¥
0012 1 INTEGER#4 HXNJ(2401) ! THE INTERNAL HEX NUMBERS ¥
0013 1 INTEGER¥4 S(6) !t S INDEXES THE HEX SIDES ¥
0014 1 ! IN CUuUNTERCLUCKWISE ORODER ¥
0uvt1s 1 INTEGER*4 HXSIDES(2401) !PACKED HEX CONNECTIVITIES *
001e 1 OLMENSIION XY(2401,2) ! THE XY CUORDINATES OF THE ¥
0017 1 ! HEX CENTERS ]
0018 1 CIMMON /HXSTOR/HXN,HXNO,S,HXSLDES, XY
0019 1 XSESXEFELEXFREXEIREXRLRENERSERBAEREEXRERERERFRAFEREXAEREEREES

- 0020 1dCLUVE “DISPLAY.CMN’

- 0021 1 SXSXXEXXEEREXRRXFAEXEERRNEERRXRERE KXXKXFERF XK KA EREKEREXR LR
0022 1 = X0 AND YO AKE THE CENTER COORDINATES OF THE DISPLAY %
0023 1 SXXEXERRRARENEERRFARIRERERNRRFRXRRERXRAFRXERXEXEREXER SRR EXRAFER
0024 1 COMMON/DISPLAY/ X0, YO0

5 0025 1 FAXSEFTXEERARXREXRREREXNSRRERERNERBERBEXEXRFXEREXEREXERXBEREEREE

-~ 0026 INCLUDE °‘UTLL:HEXROAD,OPN”®

. 0027 1 * THIS DPENS THe 1SAM FILE USED TO PRUCESS AND ¥
0028 1 * DISPLAY THE LJUC AND HYDRO DATA . x
0029 1 DPEN(UNIT=7,NAME="HEXROAD”,STATUS="UNKNOWN",
0030 1 + ORGANIZATION="INDEXED’,ACCESS=°KEYEL’,RECL=2,
0031 1 + RECORDIYPE=’F1XED’,FOKM=“UNFORMATTED"’,
0032 1 + KEY=S(1:4:INTEGER),SHARED)

- 0033 1 =

:{ 00134 Lu=7

2 0035 X0=X0=500000
0036 YO=Y0=5700000

{; 0037 CALL XYL2HA(X0,YO,MINLEV,HEXO) ! SET CENTER HEX

X 0038 DO I=1,HXN ! FOR EACH HEX

- 0039 . HXNO(I)=HXADD(HXNO(I),HEXDO) ! TRANSLATE

- 0040 CALL HEXREAD(HXNJ(I), HXSIDES(I),LU) ! GET SIDES
0041 CALL HA2XYL(HXNO(CI),X,Y,MINLEV) ! GET XY COORDINATES
0042 XY(I1,1)=X+500000 ! BOTH COURDINATE SYSTEMS ARE
0043 XY(1,2)=Y+5700000 ! CENTERED AT 32UNCO0O
0044 ENDDO
0045 RETURN

A 0046 END
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{
0001 SUBROUTINE DRAWROADS(XMIN,XHAX,YMIN,YMAX) o
. 0002 SEESXXFERERXEE S XS LRSI ELRELRLEELRREREREERERXXREEERREEERENES {
; 0003 * TdlS SET OF ROUTINES SUPERIMPUSES TnF BDM=- ¥ g
0004 * DERIVED ROAUNET On THe HEX CONNECTIVILIES FQOR * 1
000s * COMPARISON, % 11
00006 PESRREXEXXERBELSEREEEREREREREFREREERERRRRITERREEENEXNEREESR :
1 0007 ¥ INPUTSSXKMIN,EIC==80OUNDING CUORDINATLS IN METERS * ;
. 0008 (2R R 2R R RS RS R R R R R R 2 R R R R R R SRR R RS2 R2S R R R R R 2 2 i
B 0009 INTEGER*4 I,J,X,Y 5
0010 INCLUDE “UTIL:LNKNOD.CMN® 4
0011 1 REXXXEXSSEXXXXTSERRXAEEREXREESBEEERERRREEABEXLERXERREEREERERXERES ]
0012 1 =% ARRAYS FDR THE GRID,NUDE,LINK,AND SUBNODE FILES ¥ 4
0013 1 XXX XXX XS4 XKEKX XXX EXRRSRSEEXEEREEXRXRSEEXESEREEERREXEXXXERRXEES ’
0014 1 INTEGER*4 GRID,NODREC,LWNKREC,SUBREC
= 0015 1 COMMON /LNKNOU/GR1D(128,128),NODREC(5,100),LNKREC(5,100) ‘
b 0016 1 + ,SUBREC(S00) -
‘.; 0uvul? ] EXXEXEXXXXFXXXEXENXEILNBEERES AR S X XSRS RSN ERERRA L REARRRREEXXKEREEE -
3 001 INCLUDE °UTIL:LNKNOD.OPN® -
. 0019 1 * OPENING THE GRLD,NODE,LINK,AND SUBNODE FILES ‘
‘ 0020 1 JPEN(UNITI=1,NAME="GRID’,TYPE="0LD”,READONLY, :
0021 1 $ACCESS="DiRECT’,BLOCKSIZE=2000,SHARED)
0022 1t JPEN(UNIT=2,NAME="NOVE’,TYPE="0OLD’ ,READONLY,
0023 1 $ACCESS="DIRECT’,BLOCKSIZE=2000,SHARED)
0024 1 DPEN(UNIT=3,NAME="ROAD’,TYPE="0LD’,READONLY,
0025 1 *ACCESS=“DIRECT’,BLOCKSIZE=2000,SHARED)
0026 1 JPEN(UNIT=4,NAME="SUBN’ ,TYPE="0LD’ ,READONLY,
0027 1 $*ACCESS="DIRECT*,BLOCKSIZE=2000,SHARED)
0028 1 *
0029 *
0030 ¥ READ IN GRID FILE
0031 CALL GRIDR
0032 x FJR EACH GRID
0033 *
0034 DJ X=XMIN=10000,XMAX,10000
0035 * DISTANCES ARE MEASURED IN UNITS UF 20 METERS FROM
0030 * AN ORIGIN UF 500000M N, 5600000M E, THE ORIGIN
0037 ¥ CORRESPONDS TO GRID INDICES OF (65,65).
0038 DO Y=YMIN=10000,YMAX,10000
Y 0039 CALL IGRID(X,Y,1,J)
. 0040 CALL DRWREC(GRID(I,J))
; 0041 ENODD
. 0042 EnNDDO -
Y 0043 RETURN ) -
0044 END :
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- 7
- 0001 SURROUTINE DRw(XX,YY,SIDES) ¢
2 0002 EXREXEREFEXREEREESXRE R EXRAREEERF RN AN BERXEXSERREERE RN 4 SRR KRS )
. 00034 + INPUTS: * '
R 0004 * AX,YY==CENTER UF THE HEX TO BE DKAWN * ,
L 0005 * SIDES== THE COLOR COULES FOR THE HEX * ]
'( 0000 1 2323322 3222233233222 22333 2RSS 2R RS R 2R 2R SRR R )
2 0007 IMPLICIT INTEGER (H,P) J
N 0008 INTEGER SIDES(6) .
- 0009 INCLUDE *HXGRO.CMN?
5 0010 1 *XEXERRAEXRRRRXERRRERLARSRREKEXEE SR EXRERRRRRENFERRREARRK
;- 0011 1t % PARAMETERS USED IN DRAWING THE HEXES AND *
0012 1 * THE LOC DATA .
) 0013 1 PXXEXXXSXEXEXEXEEERRELAXREREEEXEEXT XXX EEREERXEEEEEX
‘ 0014 1 ¥ PI 3.14159 *
0015 1 ¥ X,Y THE RELATIVE POSITIONS OF THE HEX *
0016 1 ¥ VERTICES *
: 0017 1 * RAD RADIUS IN METERS OF A HEX x
? 0018 1 * Pl RELATIVE ROTATION TO THE START OF *
g 0019 1 * IHE HEX DRAWjie,THE “BUTTOM’ *
0020 1 * XPHI, THE RELATIVE DISTANCES TO THE START *
- 0021 1 * YPHI1 JF THE HEX DRAw *
9 0022 1 FEXEXXXEXEXFXRRBXBRNBXEBAERRAFEEFRERERERXAEXRX AR RN £
S 0023 1 REAL PI,PSI,PHI
- 0024 1 CIOMMON/HXGRD/X(6),Y(6),RAD,PHI,PI,
» 0025 1 . + XPHI,YPHI
Q: 0026 1 ¥EXXXEXBXEXEXRXRESEXARREXRERXEEKEXEARKREXXRXERKERKEREES
) 0027 x THIS IS THE OKDER IN wWHICH THE SIDES ARE DRAWN
- 0028 INTEGER S§(6) -
0030 CALL VECABS
- 0031 CALL MOVE(XX,YY)
" 0032 CALL VECREL
& 0033 CALL MOVE(XPHI,YPHI)
- 0034 DY J=1,6
< 0035 LTYP=SIDES(S(J))
0030 CALL LINCLR(LTYP)
. 0037 CALL DRAW(X(J),Y(J))
- 0038 ENDDO
g 0039 RETURN
- 0040 END

- " } l‘ " lA l., “: l. l'.
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0001 SJUBROUTINE DRwGRD

0002 EEXXRE RSN RXERREN KRR FEXF AR RB R R K EAREELXNEEXEESE RS FERXS S 7 SX§
0003 * TAIS ROUTINE URAWS THe GRID LINES *

0004 FEEEERREERNR X KA SRR EAXERAEERNRRR AR F XX R ES AR R XL XXX N X RRRANEAE S5 6%
0005 INCLUDE “GRAPH,CMN®

0ul0o 1 EXXKFEKXEXEERXEXFERE RS AEREARXRRKXRFERFPEESEREXRRESTERXRRXER
0007 1 REAL XMIN,XMAX,YMIN,YMAX ! wINDUW BOUNDARIES *
0008 1 ! IN METERS x
0009 1 INTEGER INT,LEV ! INTERVAL FOR ACCESSING THE *
0010 1 ! DATA AND LEVEL OF HEX *
ovtr 1 COMMON  /GRAPH/XMIN,XMAX,YMIN,YMAX,INT,LEV

0012 1 SEXEEEXEEEFXBERSXRERRSRARRXRENFENEFXEXABAXRR RSB R RRRRES
0013 CALL CMJPEN

0014 CALL 8K3CLR(7)

0015 CALL NE«PAG

oute CALL LINCLR(O)

0017 x DrAw THE HORIZONTAL GRID LINES -

001y YINT=INT

0019 DU Y=YMIN,YMAX,YINT

0020 CALL MOVE(XMIN,Y)

0021 CALL DRAW(XMAX,Y)

0022 ENDDO

0023 * DRAW THE VEKTICAL GRID LINES

0024 XINT=INT

0025 DU X=XMIN,XMAX,XINT

002b CALL MOVE(X,YMIN)

0027 CALL DRAW(X,YMAX)

0028 ENDDO

0029 * PRINT THE LOWER LEFT CODRDINATES

0030 CALL CMCLUS

0031 CALL MARKER

0032 RETURN

0033 END
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PROGRAM DKWHEX
EXEEERABREREE IS AR SRR BANSRRNRRKRRBRRRENNRED

ek b ades

¥ A Ses U RJUTINES Tu DISPLAY THE + -
¥ LJC AND “HEXISED LOC DATA AND ¥
* TaE ASSJUCLATED GRIDS. ¥

EXEXEREBSEPRXB K s SR ERRAXRXSERAEXRXERRNER KR
INCLUDE °UTIL:HEX,CMN’
tttt##*t#t#;#*vtttt*ttttttttttt$tvtt:tttxtttttttttttttttt;#tttttttt
¥ FIR DEFINITIOnS OF VARIABLFS SEE HXINIT,FOR
EERREEREEXBEREREREAR RS EREERAEA R R RE AN RN REE AR EE NS R R A S X AR K KKK SR KK KK
IMPLICIT INTEGER(H,P) ,
CJMMON/HEX/IHAOUT,NHLEV,HINbEV,SLTO,CLTO,DLNO,DIAH(IO),DIAMTR'
+ XOFI,YuFI,X0FJ,YUFJ,RIDOFX,RJOFX,RIOFY,RJOFY,
+ ICDN(?O) J€0N(70) 14AX(7), JMAX(7)
#*t#tt*t#tt*#ttt#ttxtttt*#*#t;t¥¥¥t¥t*t¥¥#*#t**#tttt‘*##tt##ttt#*t#
INCLUDE “HXSTIR,CMN’
EEEEXXEEEEXRKERERRABEXAREFRAEEEERXEESXERREEXREARXRRKREERNEREKER
¥ THAERE ARE 2401 LEVE(L 4 HEXES IN A LEVEL 8 HEX
INTEGER*4 HXND(2401) THE INTERNAL HEX NUMBERS
INTEGER*4 S(6) S INDEXES THE HEX SI1DES
IN COUNTERCLOCKwWISE QRDER
INTEGER®4 HXSIDES(2401) !PACKED HEX CONNECTIVITIES
DIMENSIJIN XY(2401,2) ! THE XY COORDINATES OF THE
! HEX CENTERS
CIMMON /HXSTOR/HXN,HXNO,S,HXS1DES, XY
tt*##vtvtttttttttttttttttttttttttttt:tttt#tttc::t**t#ttt#t*t
INCLUDE °GRAPH.CMN’
FEXEEXREEEREEAREXERLKRRAEBEXRRAKEEXRERERXXKERXXRXRXRK KK KRR KD
REAL XMIN,XMAX,YMIN,YMAX ! WINDOW BOUNDARIES
! IN METERS
INTEGER INT,LEV ! INTERVAL FOR ACCESSING THE
! DATA AND LEVEL OF HEX
COMMON /GRAPH/XMIN,XMAX,YMIN,YMAX,INT,LEV
EXERRERERRXERRERERL KRR AR ERR R R XA BN S AR X KKK E RN RXEE XXX KK Y
INCLUDE °“TYPE,CMN’
EEXRRXFEXREEERSASERAEREREREXEXRREXF X NS R KRR KRR RE KR X KX
L3IGICAL LJC ! TYPE=ROADS X
LIGICAL HYDRD ! TYPE=RIVEKS L
CIOMMON/TYPE/LOC,HYDRO
EERERERKEEREXXAERXAERFRXN KNSR X AR KRERRRRERRXK KK KKK
CHARACTER®1 IANS
PRINT®,”LOC OR HYDRO?®
READ(5,10)1ANS
IF(1ANS.E."L’)LOC=, TRUE,
IF(IANS.EJs“H’)HYDRO=,TRUE,
1F(,NOT.LIC,AND, .NOT.HYDRO)THEN
PRINT*, INVALID TYPE; TRY AGAIN’
STOP
ENDIF
IANS="Y"’
DO WHILE(IANS.EQ.’Y’)
CALL HXGRDINIT(LEV)
CALL GRIDINIT
CALL HEXGEN(HXN,HXNO,LEV,MINLEV)
CALL SETHXGRD(MLINLEV)
CALL ORWHXGRD
IF(LOC)CALL DRWROADS

= = o=
% % N % N N ®

»

* % *

8-37

b WD W W LI W AR DN S O A PPy




v AR I AN ST AT |

E’_’:'v;._c,\_-_—u_‘w_‘,'.",-.'T'fs."‘-‘-‘,“. LR Lt i e A - et et e Tt T :
0058 PRINT®,’RDALS?’
0059 READ(S,10)IANS
0U60 10 FORMAT(1A})
0061 IF (IANS.EQ,°Y ") THEN
0062 CALL DKANRDADS(XMIN,XMAX,YMIN,YMAX)
0063 END1F
0064 CALL FIXEK
0065 PRINT®*, ANOTHER RUN?“
00606 READ(S,10)IANS
0067 ENDDO
11V ].Y. ] CALL 3RSTQOP
0069 END
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SUBROUTINE URWHXGKD
AR RS R RS R R 2R AR RS 2SR P R R R SRS S RS R RS £ 2 4

* CALLS “DRW® TO URAW A HEX ELTHER IN ¥
¥ BLACK AND WHITE Or 1.Tv'NG COLUR, AS ¥
¥ NEEDS BE, ¥

EXSEEEFNREXNREERBE SRR SR RAERRRR L HFRAABREXREEXEX
IMPLICIT INTEGER(H,P)
INCLUDE “HXGRO,CMN”
EERRXXEERERRRRNARE DL ERREREREF A S LR ERXFRRS SRR ERERE RN

x PARAMETERS USED IN DRAwWLING THE HEXES AND ¥
¥ THE LOC DATA *
EEREEEERRERFR AR RN RS RRBRARRRERNFERREERREF KX KRR EENEK
x Pl 3.14159 %
x X,Y THE RELATIVE POSITIONS OF THE HEX ¥
* VERTICES ¥
* RAD RADIUS IN METERS QOF A HEX x
pPHl REGLATIVE ROTATIOUN TO THE START OF *
¥ THE HEX UDRAW;ie,THE °“BUTTOm’ X
¥ XPHI, THE RELATIVE DISTANCES TO THE START ¥
* YPHI JF THE HEX DRAW ¥
EXEEEEERNEERRRBERE RN RRRERKAXAERRARRAEEAAEX IR ER RSN &

REAL PI,PSI,PHI
COMMON/HXGRD/X(6),Y(6),RAD,PHI,PI,
+ XPHI,YPdl
EEREEERERRE AR ENSENERAERRRERAERREARERRFRREAER AR KRR KRR
INCLUDE “UTIL:UNPACK,CMN’
EERERETEEEERE SRS RARENNRENEFARENRARRARFRERAERNE R SRR RS
_INTEGER¥4 HSIDE(6) ! CONNECTIVITY CODES IN ¢
! NUMERICAL URDEK BY SIDE #
CJMMON/UNPACK/HSIDE
AEREKERREEERERREEREREARAER R RRERRESXRANEAEFBRERSALEE XY
INCLUDE °HXSTOR.,CMN’
EFEEESRR SRR EARR AR RR R R AR KRN RN E R AR RN R SR L P RS ERERR SRR KK
x THERE ARE 2401 LEVEL 4 HEXES IN A LEVEL 8 HEX
INTEGER*4 "HXND(2401) ! T'HE INTERNAL HEX NUMBERS
INTEGER®*4 S(6) ! S INDEXES THE HEX SIDES
! IN COUNTERCLOCKW]1SE ORDER
INTEGER*4 HXSIDES(2401) !PACKED HEX CONNECTIVITIES
DLMENSION XY(2401,2) ! THE XY COORDINATES OF THE
! HEX CENTERS
COMMON /HXSTOR/HXN,HXND,S,HXSIDES,XY
ESXENERERREREREBENRARSRREEERERNERAERRREE R R R AR EXXE RN R XK KKK
INCLUDE °TYPE.CMN’
EEEERERERSEREANSEREARSRAERRARRRRRSERREXKRA KRR R R RKKE
LIGICAL LOC ! TYPE=ROADS x
LOGICAL HYDRO ! TYPE=RIVERS x
COMMON/TYPE/LUC,HYDKRO
EERERENERAERRREEERREARRAREAARRRERRFRRERERA KRN KRR KX
CALL CMOPEN
IF (LUC)THEN
DO J=1,6 X
HSIDE(J)=0
ENDDO
ENDIF
DJ I=1,HXN
IF(HYDRJ) CALL UNPACKER(HXSIDES(I))
CALL DRW(XY(I,1),XY(I,2),HSIDE)

L K BE R BE B BE
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0058 ENDUO !f
¥ 0059 CALL VECABS )
. 0060 CALL CMCLJS 5
. 0061 PETURN 3
0062 END g
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0001
0002
ovo3
0004
000y
0000
0007
ovos
ovoy
0010
ov1l1
0012
0013
0014
0015
0010
ou1l7?
Oulwy
0019
0020
0021
0022
0023
0024
0025
0020
0027
002u
002y
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
0041
ova2
0043
0044
0045
0040
0047
004y
0v49
0050
0051
0052
0053

0054

0055
0056
0057
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SURROUTINE DRaLNK2(X,Y,NXTLNK)
SEFSRPESXIFINLBEEREREANFXRERNFREERXRERAENFRESIXNFERKRARS

* THIS ROUTINE DRAWS THE ‘OUTLINK® ¥
’ ORIGINATLING A) NOUDE X,Y AND GETS THr. PUIITER ¥
* TJU THE NEAT LINK AT THIS NOULE *
ERFXREEEEENABEENBBERRBENBEFIRRRARESRRERNRE AL AR EIRNISAKS
¥ INPUTS: *
¥ X,Y== COOURDINATES UF THE START NODE ¥
. NXTLNK== THF. FL1RST OUTLINK Al THE NODE ¥
¥ OUTPUTS: NXYTLNK x

EXREKXEREABERRRSERSS RS SEREFREASRRFERXBARFE R RN EERXXERER
INTEGER®4 TMPLINK,SRECNUM,WRDPOS,NOD
INTEGER%*2 ICLK,X,Y
INTEGER#$2 NUM
INCLUDE “UTlL:SUB.CMN”
EXFXSRERRERBXE S SRS RREXBEAREEF SRR XX R R FSAX SRR KA FENRXERRXS
Xx%s% SJBX,SUBY ThAk X AND Y COORDINATES OF THE SUBNODES
TTTY ITn UNE LINK (SEE BDM DOCUMENTATION)
FEXEEABAIRABEREREBRXNEEISERAERSERERXEERS XA SRS XX RBAREREE KRR S
INTEGER®*2 SuUBX(100),SUBY(100)
CJIYMON/SUd/ SuJUBX,SUdY
EEEREEREEEERAF RN R AABEEBSASTAREREERFARXERXERESFRNERERRAS
INCLUDE “UTIL:LNKNOD,CMN”
FEEXEREERERRR AR SRR ENERRSER R RN EE R R AN SRAX B RN KX RS R XXX R SR KRR R LR EXKX
* ARRAYS FOR THE GR1D,NODE,LINK,AND SUBNODE FILES %
EEAXREEXRXERERR RN ENRRNRERXR KRR A REXXF KK E XS AR AR EE R XXX G RXREXREEX
INTEGER*4 GRID,NODREC,LNKREC,SUBREC
CIOMMON /LNKNDD/GRID(128,128),NODREC(5,100),LNKREC(5,100)
+ ,L,SUBREC(500)
EFEXEERERARSEREREAXNETFEEARS KRR REREERRERSRXRE XX EX AR RER KRR F KX KREKNEX
INCLUDE °TYPE.CHMN’
EXEERRRNRARRRRRFARFRERREERXEAXENRE RN XERENEEERXRBER
LOGICAL LOC ! TYPE=ROADS %
LIGICAL HYDRO ! TYPE=RIVERS *
COMMON/TYPE/LOC,HYDRO
ERFRRRREXEREXXRARRXEXRERRERAERXE KRR KA R RRERRERXERK AN
CALL CMOJPEN
CALL GEINDX(NXTLNK,LRECNUM,wRDPOS)
N=wRDPOS
LuU=3
CALL GETREC(LU,LRECNUM,LNKREC)
¥ SET LINK TYPE ¥
TMPLINK=LIBSEXTZV(0,16,LUNKREC(3,N))
CALL LIBSINSV(TMPLINK,0,16,LTYPE)

x
IF(HYDRID)LTYPE=LTYPE=11
¥ NJT ALL TYPES OF LINKS ARE DRAWN *
IF(LTYPE,ULE.3)THEN
IF (LTYPE.LT.0)LTYPE==3
ICLR=LTYPE+3
CALL LINCLRC(ICLR)
] .
X SET SUBNODE PHYSICAL RECORD NUMBER *

TMPLINK=L1BSEXTZV(0,16,LNKREC(S5,N))
CALL LIBSINSV(TMPLINK,0,16,S5RECNUM)

hd SET SUBNODE WORD NUMBER X
TMPLINK=L1IBSEXTZV(16,16,LNKREC(5,N))

L s it b ) TorvyerY A
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" 005y CALL LISSINSV(TMPLINK,O,16,WRDPUS)
0059 *
0060 s
0061 . IF THERE ARE NO SUBNNDES SET wXTLNK AND RETURN #

0062 LF (SRECNUM,GT.0.AND.#ROPUS,GT.0) THEN
0063 CALL GETSUB(SRECNUM,WADPOS,NUM)
0064 CALL MDVE(TRANX(X),TRANY(Y))
0065 s
0066 DO I=1,NUM
0067 * DRAW TO EACH SUBNODE ’
0068 CALL DRAW(TRANX(SUBX(I)),TRANY(SUBY(I)))
ov6Yy ENDDO
0070 NID=UNKREC(4,N)
0071 CALL DRWNOD(NUD)
0072 10 CINLINUE
0073 ENDLF
0074 ENDIF
0075 NXTLNK=LNKREC(2,N)
: 0076 CALL CMCLJS
X 0077 RETURN
: 0078 END
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HEXER CALLING SEQUENCE

HEXER
i
——HEXINIT*

-CORNERS

+——HEXGEN

——HEX2X Y*

+——UNGEN*

i—-GATOR

———SUMMER
ICODE*

—IELV

L—AVG

*TERRAIN SYSTEM UTILITIES

Figure B-7.

o

A et e Bttt S B D B BB B




F " .. Tw

R

T T e T

M 2nh 0l SRl S

~ _
> dVH | | >
) 1 i
o = t'lgil. 1 ¥ 1 T
NIWXVW > > | ” . _
. : - R
! ‘nlpl*
Z LLEL = x“ _ = !
: i
x X3H [
>
4INY0D > >
B ol ]
w00 = | [= D s q
o i e e
Y3IINID > _ X !
e —_—d- —— } _— 3
! R S
\ _ _ _ | _ "
=z |/
z o
z |
o
O i
/ . w
/] w n ! i | - “ ! ! H .
i & e ' X% x|z V2
! - Z O oy | W _ - | > — s
/ Sl @ |k (=< ]>x  xx O ' 'J K a ¥
oll > o M T W w0 W < >S5
x ,« O T T T = —~ X 0

e B B

o

.....
‘
.....

........
.

.......
.

Figure B-8.

oann
1 li.I-TJ-ln

4 ot e e s B . rou ar e ik i gyl 2 Sdd

LR C RO

B-44

......
........

......

. L

- - S




ovol
0002
0004
0004
0005
00006
0007
0008
0009
001V
0011
0012
0013
0014
ouisS
0016
ou17
0010
0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
0041
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SUBKOUTINE AVG(HXNO,X,Y)
SHEERIBNANIFEANIRENRRNRRESXNSERAEBERXRFRRSRIAISEREARFANSRERINNS

M WA OUIPNISURURNIN -4y WRNCIVES

2 TdlS ROUTINE AVERAGES THE ELFVATIONS,SLOPES,AND CODES *
L FOR ONE HEX AnwD WRITES THE «1t.'ILTS, ]
SERENSEEFASABIRSEBIENIERT LRI XI IS4 2B ERBN SRR SERRFSERREERS
* INPUTS: HXNU== EXTFERNAL FOURN UF THE HEX NUMBER %
$ X,Y== UTMK COORUDINATES OF THE HEX CENTEK L

FEXESEFIREEERLSIRAERAERFARERXIRSIALAATINNBEIRLEAEREXEERENRIE SRS
IMPLICIT INTEGFR®*2 (H=P)
INTEGER#*4 HXNOD

INCLUDE °CODE.CHN® : y
I 2 2R RS 22222223 8332222222 22 22 22 2 R 2R R SR RS R R R R R 2222222 Y
* ICOD CONTAINS THE COUNTS OF THE RESPECTIVEt SURFACE CODES &
* COD CONTAINS THE RESPECTIVE PERCENTAGES ’
’ SSUM IS THE SU¥ OF THE ABSOLUTE SLOPES .
* ZSUM 1S THE SUM OF THE ELEVATIONS .‘
s NSLUPES IS THE NUMBER OF SLOPES COUNIED ¥
* AND NPOINTS IS THE NUMBER OF POINTS COUNTED ¥
t“‘t'##t#####*“#‘¥¥$“‘t'l‘t#‘#"t##‘####‘*#'*#‘#l‘##"t“lt#‘#“'.:
INTEGER®$2 ICO0(0:2) 3
DIMENSION COD(0:2) S
CJMMON/CODE/ICOD,COD,SSUM,ZSUM,KSLOPES, NPOINTS
I R 222 RS 22 R 2R R 2R R 222 R 2222222200222 RS R R R 2222 2 2 3 2 )
S=NSLIPES
. $=5%100, ! DATA BASE RESOLUTION OF 100M
SLNPE=SSUM/S
ELEV=ZSUM/NPOINTS
b
* FJOR EACH FEATURE CODE
DU 1=0,2
* COMPUTE % FEATURE TYPE
COD(1)=1COD(1)
COD(1)=COD(I)/NPOINTS
¥ NEXT TYPE
ENDDU
LU=3
WRITE(LU,11)HXNO,X,Y,SLOPE,ELEV, (COD(I),1=0,2),NPOINTS
+ ,NSLOPES
11 FORMAT(1X,18,2F10,0,5F8.2,215)
RETURN
END
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0] FUNCTIUN BETWEEN(X,X1,X2)

0V02 2222 X2 R R R R R R R R R RS S P R R R PR R RS R R RS R R R R R PR R SRR R R R )

0un3 x A RUUTINE WHICH JUST DETERMINES *

00V 4 * WHETHER Ok NOT X 1S BeTWAEEN X1 AND X2, * ]

0005 EEEEEXXEEE AR EXPERELRERSE KRR NEEEFEEXXFEFLLXALILRRLNNERREEXX 1

0V0b ¥ INPUTSS: X,X1,X2==UTM COJRDINATE VALUES A

0007 * OUTPUTS: BETWELEN== A LOGICAL TKUE OF FALSE AR

N008§ x HeB, ***SINCF X IS REAL AND X1 AND X2 ARE *

0009 * *$¢INLEGEK, CLOSE CALLS MAY BF UNKRELJABLE *

0010 1 E R R s R R R R R R R R R R R P R PR RS R R E R E T SRS RSS2

ov11l INTEGEK X1,X2

0v12 LIGLICAL BETWEEN

0013 TF((X1=X) Gl 0, 0R,(X=X2),GT,0)THEN

0014 BETWEEN=.FALSE.

0015 ELSE

0016 RETWEEN=.TRUE.

0017 ENDIF

ou1s RETURN

0V19 END
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ovo01
0vo2
0003
0v04
0005
0u0ob
0007
noo0ng
ovovy
901V
0v11}
0v12
0v13
0014
0015
001e6
0017
Ov1ls
ou19

FUNCTIOUN BETWEEN(X,X1,X2)
ARl AR A A L R NI lnmnmnmm ™

¥ A RUUTINE wHICH JUST DETERMINES : x
L WHETHER Ok NOT X IS BeTWEEN X1 AND X2, ¥
iaaaAA Rl A st A A A Y R S S IS IR LT L rrrITrITII
¥ INPUTS: X,X1,X2=-=UTM COORDINATE VALUES ¥
» QUTPUTS: BEIWeEN=« A LOGICAL TKRUE OR FALSE ¥
x HeBo *%3SINCF X IS REAL AND X1 AND X2 ARE ¥
¥ ¥FEEINIEGER, CLOSE CALLS MAY BF UNRELJABLE ¥

MRt Ed R L I NN I ™
INTEGER X1,X2
LIGLICAL BeTwWELN
TEC(XL1=X) e Gla0.0R, (X=X%X2)6T.0)THEN
BETWEENS  FALSE.,
ELSE
RETwWEEN=,TRUE,
EvDIF
RETURN
ENnv

odabin, L
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& 0001 SU b 'TINE COKNERS
:: 0002 EEFRREXL o 4484 FRRREBRBXXRXRIEFNEXNREIEXRFFXXNXNEEEERELLANSAEESEERS
- 0003 * THIS ~OUTINe SETS TAk COORDINATES OF IHE CORNERS JF *
{ 0004 * TdF THRRAIN BIX BEING PROCESSED, * )
. 0005 I X2 RS 22 S ERE R RS RS SR 2R 222 22 RS 2R RS RS2SRRSR 2SR R Y X .
N 0006 INCLUDE “MAXMIN,CYN® ;
.y 0007 1 SRR XEER2 X35 XKRKVXFXREAXSEFERLFEXRERXEXXBERSEANERNXEREELES ]
4 nUos 1 * THE ULM LIMITS OF THE RECTANGLE OF INTEKEST * j
. 0009 1 SAREREEEEIRRXRRIBRRRRPRSERRAREF SR AR ARRKEARRAEREESEREEEA RN J
] 0010 1 INTEGER XMIN,XMAX,YMIN,YMAX d
; 001} 1 COMMDH /MAXAIN/XMIN,XMAX,YMIN,YMAX :
N 0012 1 FEXXXRXR B R KRR EFXBRRERERERNRXEEEXTERNLXXEFATNANSXFXEESRE :
. 0013 PRINT*, “ENTER THE SOUTHWEST CUORDINATES InN METERS:® ]
0014 PRINT*, "EASIIuG:” T
- 0015 READ(S5,*)xMIN
Y 0Vl PRINT*, “NJORIHING?®
- 0017 READ(S,*)yMIN
< 0018 PRINT%,°NJw ENTER THE NORTHWEST COOKDINATES:’
-, 0019 PRINT#, “EASTING: '
N 0020 READ(S,*)XY4AX
-, 0021 PKINT*, “NJIRTHING:®
' 0022 READ(S,%)YMAX
= 0023 Ceee NOw EXPAND TI'He BOUNDARY SO THAT HEXES WHICH INTERSECT,
R ov24 Covo BUT ARE NOT CENTEKED IN THF AKEA OF INTEREST wIuL BE
N 0025 Ceoe PROCESSED,
s 0V26 XMINSXMiN=12500 (ROUGHLY THE RANIUS OF A LEVEL 6 HEX
. 0027 XMAR=XMAX+12500 -
0028 YMINSYMIN=12500
- 0029 YMAXSYMAX+12500
= 003v RETURN
- 0031 END
~

B-48
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o SJUBRUOUTINE GAIOK(X,Y,HXNO)
- 0002 FEXERERAXEE LR FELEEEREEXEREEESEESERELBEEBEIXNERREEFIERELEXEERDS
N 0003 x (FH1S 1S THE AGGRE’GA10R’) ¥

'\ 0L04 * THAIS KUOUTINE 1S DESIGNEU TD AGGKEGAITE *

o) 0005 ¥ HEX DATA FRUM A VeRSIUN OF THE * -
7 0000 * TERRALN DISPLAY FILE. * a
. 0007 FEXEBEX$ XX XXEXES KRR X EREEAXEFXIXEELXAESXF XXX RLERNKRXEREKERELSE ﬁ

: 0008 * INPUTS: X,Y== CUOOKDINATES OF THE CEWTER OF TIHg * '3
" 000y * HeX ( I METERS FROM HEX ORIGIN) * g
- 001V % HXNJ== EXTERNAL HEX NUMBER ¥ p
; 0011 2222 2222 2 R 222222 2R PRS2 R RS RS2 RS2 2322223222223 2322338 A

: 0012 IMPLICIT INTEGER¥2 (H=P) 5
o S 0013 INTEGER*4 HXNU,INFX,INTY,1X,IY 3
-t oV14 INCLUDE °CORNER.CMN* 5
3 00158 I XXEBEXAXXFEEXXKXRNEXXRTRERREERRRREKEAEERXEETAXAEIERXXERXEKERR )
i . 0016 1 * SWX,SAY ARE THE SOUTHWEST UTM COORDINATES OF THE * :
o 0017 1 =* AREA KEPRESENTED BY THE DATA [N IBUF, x ]
b 0018 1] S$EFEFERXXFXRBAREERRRNREEERERRERXRARRKKERREREREFEXXEKFRKRZ XK

ou19 1 14TEGER*4 SwX,SwY

N 0020 1 CIOMMON/CORNER/SWX ,SAY
Y 0021 1 525X XXXXXXXX XX EXEEXFXIRXLEXFEREXX XA XXX EREXEXREXRERKRREXKX
N 0022 INCLUDE “HEXRAD.CMN®
- 0023 1 I~TEGER*2 DBRES,HEXR

ov24 1 CIMMON/HEXRAD/DBRES,RAD2, HEXR
" 0v25 INCLUOE ‘“CODE.CMN’ -
- 0020 1 ¥FXXXEXXEFXXRREETERARRREFEXRIRXXXERXEFEXEEX KRN RRFXEERER KA KK KK EXERRE |
- 0027 1 x 1C0L CUNTAInNS THE CJOUNTS OF THE RESPECTIVE SUKRFACE CODES ¥
w5 0u28 1 * CJD CONTAINS FHE RESPECTIVE PERCEWRTAGES x
o 0V29 1 % SSUM IS THE SuUM OF TI'HE ABSJILUTE SLOPES x

i 0030 1 » ZSUM 1S THE SUM OF THE ELEVATIONS *

: ou3l 1 * NSLUPES IS THe NUMBER OF SLOPFS COUNTED *
% 0032 1 » AND NPOINTS IS I'HE NUMBER OF POLNTS COUNTRED x
- 0033 ] SXXXXEFFRERAXRREREERRRERXREEERRNXNESRARAEXXREREEERRA KRR KEXER AN KRR
g 0034 1 INTEGER*2 ICOU(0:2)

3 ovu3ds 1 DIMENSLIN CUD(0:2)
0030 1 COMMON/CODE/ICOD,CDD,SSUM,Z5UM,NSLOPES,NPUOINTS

. 0037 1 XXX EXEXLE X XXX XEEEEEXEEELAEEAEEN AR R RS EXNEREXRR R EKEEXEERERRKEEREEEX
. 003y *

. 0039 NSLOPES=0
- 0040 NPUINTS=0
¥ 0041 ZsUm=0

0042 SSUM=0
0043 DJ 1=0,2

. 0044 ICOD(I)=0
- 0045 ENDDO
B 0046 x

0047 * FJR EACH nN=5 SCAN LINE INTEKSECTING THE CIRCLE
2. 004y ]
4 0049 INTA=NINT(X/DBRES)*DBRES
- 0050 INTY=NINT(Y/DBRES)*DBRES
e 0051 DO IX=INTX=HEXR,INTX+HEXR,DBRES
.. 0052 YOELTASNINT(SORT(RAD2=(IX=TINTX)%%¥2)/DBRES)*DBRES
™ 0053 * YOELTA IS THE DISTANCE (ROUNDED TO DBRES)ID THE
s, 0054 * CIRCUMFERENCE
0055 * FOR EACH POINT ON THE SCAN LINE,FROM S TO N

: 0056 P) [Y=INTY=YDELTA,INTY+YDELTA,DBRES )
. 0057 J=(IX=SwX)/DBRES+1 ]
.: :1
“ B-49 q




- = P e St Arah i A S S St Ao e Jt St

B PRa e -
T T I R R T Tea ™ -__“._,‘ 7__“‘_. T —

GATUk

0058 1=(1Y=SwY)/DBRES+]
0059y CALL SUMMER(1,J)
ou6uy ENDDD

0061 * NEXT POINT

0062 ENDUO

0V63 * NEXT SCAN

0064 * NEXT HEX#

0065 IF(NPOINTS.NE.O0)CALL AVG(HXND,X,Y)
0066 RETURN

0061/ END
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N 000} PROGRAM HEXER

0002 EEEEREXEX SRR RRE B ERR R XA RR RN RS KX R SRR ER AR SN XX RNKKERXXN
0003 ¥ *HEX1SES” THE SURFACE AND ELEVATION DATA x
0004 EXEXEEEEEEEBEFRENSRLABXFFERRRFERER AR RRS XX R EBEEEFE
g 0005 IMPLICLIT INTEGER(H,P)
- 0006 LIGICAL*1 BLTWEEWN
- 0007 INCLIWE “MAXMIN.CFN®
- QU008 1 SXEEXEXRREXBEEEERXRERXNRNRREXRFASEEFRAERRER RN ERRXREX R XA R EX K KX
- 0009 1 » TdE UIM LIMITS OF THE RLCTANGLE NF INTEKREST x
0010 1 FXXRXFEFXXEFXXEXKXREEFFREBERRSEFXREEENKERXREEEXXEEXREXRKEFRERXEX
0011 1 INTEGER XAIN,XMAX,YMIN,YMAX
0012 1 COMMON /MAXMIN/AMIN,XMAX,YMIN,YMAX
0013 ! FEXBFEXXBEVIEEEPREREXERRRERXNEXRERAR SRR ERE RS XREEXRERAXR KK EEEX
0014 InILUDE °COKNER,CMN®
OULY 1 SEXERXXEEEEXXXERERRFRREEXRKEEFRREFEFERXRXKE XA RFERXFAXRRRERER
0016 3 * SwX,SwY ARE THE SUOUTHWEST UTM COOKDINATES OF THE *
2wy 0017 1 * AREA REPRESENTED BY THE DATA LN IBUF, *
" 001y 1 XXX XEXXXEXFILEXEEREXE LKL REERREE XXX EXREEERX LA LR ERRRE X R KKK
o 0019 1 INTEGER*4 SWX,SwY
3 0020 COMMON/CORNER/SWX,SaY
0021 ] E3XFXXXXKEXLXAXEXEXETEXRXXRXEX KRB EXRAELEXEBI KL EXREXEREESKEN
0022 DIMENSION HEXo0(2401),dEX4(49)
N 0023 CALL HEXIWNIT
. 0024 CALL CORNERS :
. 0025 CALL HEXGEN(HA6,HEXb,10,6) 'GET ALL LEVEL 6 CENTEKS
<. 0026 Cabu AEXGEN(HX4,HEX4,0,4) 'GET CENTER LEVEL b
- 0027 NJ) 1=1,HXo
002y CALL HEX2XY(HEX6(I),X,Y)
0029 1F(BETWEEN(X,XMIN,XMAX) ,AND.BETWEEN(Y,YMIN,YMAX))THEN
0030 SWX=NINT(X/10000,)*10000~20000
0031 SWY=JINT(Y/10000,)%10000=-20000
0032 CALL UNGEN
0033 DO J=1,HX4
0034 HEX=HXADD(HEX6(I),HEX4(J))
0035 CALL HEX2XY(HEX,X,Y)
,; 0036 CALL HEXOUT(HEX,1,H)
N 0037 CaLL SATOR(X,Y,H)
o 0038 ENDDD
~ 0039 ENDIF
0040 ENDDO
0041 PRINT*, "TH=IH=THATS ALL F=FOLKS.’

RO
‘.
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0001 SJURKOUTINE HEAGEM(HXN,HXNU,LEVTUP, Lk vs0T)

0002 EREEEXXEXFIEXSEBSEEEIEEBEELSEBFESEREIERR I SRS ESELRRXEERSRRNREERE
( ' 0003 ] TAIS ROUTINE GENERATES HEX NUMBLFS ¥
et 0004 * FROM LEVEL “LeVTOP’ TU ‘LEVsDT’, *
- 0005 4 NESTEuL IN HeX FASHION, ¥
;ﬁ 00006 EXFEERBSEE NP EES SRR EPRLFLAPEEERXRLERRRREESEABEERXXERXRXREERREKE
[ - 0007 * INPUTS: LEVIOP,LEVB)OTe= THE TUP AND BUTTOM LEVELS X
.- 0004 * OF THe HEX TREE TU BE GENERATED x
e 0009 * OUTPUTS: HXN== THE NUMBER UF HEXES GENERATED x
X 0010 * HXNJ== THE ARRAY CONTAINING THE HEX NUMBERS #
P 0011 EEFSEEESEFAREERSERS R RNRXEEREREEERARENEENERLERREEARERXREEAEHKERN
Ra 0012 IMPLICIT INTEGER (H,P)
s ov13 DIMENSION LEVSTOP(4:10)
o ov14 DAivMENSION HXNU(2401)
Hahe 0015 INTEGER$4 ZERV
< 00106 Coewo . TdE VARIAGLE ‘LEVMIN® SHOULD BE (AND PROBABLY IS) SET ELSEW
- ov17 LEVMIN=4
Tl ov1ls ZERO=777771717
o 0019 L=LeVIOP-LEVBIT
N 0020 IF(L.EQ.0)THEN
- 0021 PRINT*, ERRIR IN HEXGEN®
= 0022 RETURN
o 0023 ENDIF
- 0024 HAN=T7#%%(L=1) !YOU MUST ASK FOR AT LEAST UNE LEVEL
A 0025 ¢ O PRINT®, “HXN’ ,HXN
AN ov2e DO 1=4,10
e 0027 LEVSTOP(1)=0
ov2s ENDDO
0029 DJ I=LEVRIT,LEVTOpP=1
0030 LEVSTOP(1)=6
- 0031 ENLDO
. 0032 HAN=O0
0033 Ceeoe IF LEVSTOP(LEVEL)=0 THE LOOP IS ONLY EXECUTED ONnNCE, AnD
=y 0034 Ceoeo THE 0DIGIT SUBTRACTED 1S 0,..NO CHANGE
- 0035 DI LEV1Y=0,LEVSTOP(10)
o 0036 L10=LEV10*1000000
L~ 0037 v0 LEVY=U,LEVSTOP(Y)
o 0038 L9=LEV9%100000
’ 0039 D3 LEVS=0,LEVSTOP(8)
0040 L8=LEVE#*10000
0041 DO ‘LEV?=0,LEVSTOP(7)
0042 L7=LEV7%1000
ov43 V0 LEV6=0,LEVSTOP(6)
. 0v44 L6=LEV6*3100
~ 0045 DO LEV5=0,LEVSTOP(S)
- 0046 L5=10*LEVS
e 0047 D0 LEV4=0,LEVSTOP(4)
. 0048 L4=LEV4
S 0049 HXNSHXN+1
- 0vs50 HXNO(HXN)=2ERO=L10=L9=L8=L7=L6=LS~L4
-2a 00St ¢ D PRINT#*,HXN,HXNO(HXN)
s 0052 ENDDO
e 0053 ' ENDDO
e 0us54 ENDDO
o 0055 ENDULO
L 0056 ENDDO
L 0057 ENDDO

B-52
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005% ENDDD k
005y C D PRINT#*,dXN, (HXNO(L),I=1,HXN) -3
006v DU N=1,HXN :
ou61 CALL HEXIN(HXNJU(N),1,LEVMIN,HSTOPR)

0062 HXNO(N)=ASTOR

0063 ENDDO

0064 RETURN

0065 END
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0001
0002
0003
0004
0005
O0ulo
0007
0v0s
0009
0010
ou1l1
0012
0013
0014
0u1lS
Ovleo
0017
0018
0019
0020
0021
0022
0023
0024
002%
00206
0027
202y
0V29
0030
0031
0032
0033
0034
0035
0036
0037
003y
0039
0040
0041
0042
0043
0044
0045
0046
0047
0048
0049
IV
00S1
0052
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SURKOUTINE SUMMER(1,J) '
SEBEEFLERL SRR X KR SFEEFEBRERSRERRXXEREEFISRNRNXXRELLEXXEREXREEESTERNEERS

¥ SJMS I'HE ELEVATI1ON,S5LOPe,AND FEATURE DATA AT ONE (.0t 7 %
L R e R R R R R 2 A S SR RS RN 2
¥ TVPUTS: 1,J== THE ROW AND COLUMN IN THE ARKAY 18UF ¥

d

(22 R 2 R R R R R R R R R R R SR RS S R SRR R R R R SRR RSS2 RS RSN

LAPLICIT INTEGER®2 (H=P)

INCLUDE °HEXRAD,CMN’

INTEGER*2 DBRES,HEXR

COMMON/HEXRAD/DBRES ,RAD2,HEXR

INCLUDE °CODE,CMN® -
EEXEXEEEXKTRRSAEB RN R E R RS A KB R R X F RN EB AR LK KRR RN RN SRR X KR SR ERERSX KN &KX -
* ICOL CONTAINS THE COUNTS OF THE RESPECTIVE SURFACE CODES
" CJID CUNIAINS THE RESPECIIVE PERCENTAGES
* SSU4 IS THE SUM OF THe ABSOLUTE SLOPES
* Z5UM 1S THF SUM OF THE ELEVATIONS
&
E

NSLOPES IS THe NUMBeR OF SLOPES COUNTED
AND NPOINTS 15 THE NUMBER OF POINTS COUNTED
AXEEREREERRARRENRRF RSN RESEEXNREREXNRERARRE RIS RN NS RAFERAREXNEFER KK
INTEGER*%2 ICOL(0:2)
DIMENSION CUD(0:2)
CIOMMON/CODE/ICOL,COD,SSUM,Z5UM ,NSLOPES ,NPOINTS
EXRERENREERP RS RENRRRKERRER RSB AR NERE SRR RXREXREEN KNSR ERRRAEES

x
%
L
*
*
L

C.ve CIMPUTE THE AsSOLUTE DIFFERENCE IN

Ceow ELEVATIONS BETWEEN TH1S POINT AND THE
Ceve PIINTS ADJACENT TJ THE N AND E

Ceew ADD TJ THe CUMULATIVE SuMS UF DIFFERENCES
Cevw AvD ELEVATIUNS,RESPECTIVELY

Z1=[FLV(1,J)
1F(Z1 ., LEcO.UR.Z1.GEL.4000)RETUKN

Ceeo JHCREASE FHE POINT COUNT
NPOINTS=NPOINTS+1

C

Ceew INCREASE THe FEATURE CODE TALULIES
IC=1CODE(I,J)
IF(IC.NE.1.AND,1C.NEL.2) IC=U
ICODCIC)=1ICOD(CIC)+]

ZSUm=2SUM+Z1

IF(J+1.5T,400)GOUTO30 1400 CULUMNS IN THE ARRAY
Z2=1ELV(1,J+1)

IF(Z22,LE.0.,0R,Z2.GE.4000)GJ3T0O30
NSLUPES=NSLUPES+1

SSUm=SSUM+ABS(Z1-~22)

30 CIONTINUE .
IF(1+1.53T,400)KETURN 1400 RUWS IN THE ARRAY
Z23=1€E0L,V(1+1,J)
1f(23.,LE.0,O0R.,Z3.GE,4000)RELURN
NSLOPES=NSLUPES+1
SSUM=SSUM+ABS(Z1-23)

RETURN
END
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; HYDROHEXER CALLING SEQUENCE !
N
:, HYDROHEXER
——HEXINIT
3 ——OPENERS
I +——GRIDR*
i L NODEHEX
) F——GETNDX*
; t—GETREC
L— L INKHEX
E———GETNDX*
—GETREC
—GETSUB*
——TRANX*
‘ ——TRANY*
Y ——HEXSIDE
3 HXRECORD
—HEXREAD*
:_f L packen
K~ .
k- *TERRAIN SYSTEM UTILITIES
5 Figure B-9. -
S
<
>
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HYDROHEXER

"' \ 5 =] 8

i QMO -
ROUTINE -~ ° F = 2 & »u "
GETSUB X X
GRIDR X

i HEXINIT X | X

4

3 HEXSIDE X

3 HXRECORD X
HYDROHEXR X X X
LINKHEX X x | x| x

) NODEHEX X X

PACKER X

3

.)

']

V]

Figure B-10
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0V01 SUBROUTINE HEXSIDE(X,Y,HA5,HN,w,2Z)

0002 SEFEXEFLEEEBRSERLREEERRXXNSINS L0 LSR5 RBE XXX XXEXFESEEXESEEES
0003 - THIS SUBRIUTINE Drlen: «vES THE HEX NUMBER .
0004 * THAT ANY X,Y COOxuINAirS LIES WITHIN, THEN *
- 0005 * IT DETERMINES THE S1DE JF THE HEX THAT IS *
{ 0V06 * NEAREST THE COOKRDINAT:S, *
g 0007 ¥EXXFSXXEXEXREXRERLESEFREXSER XXX KRR ERLEEENEREREENRFRRELERS
o 000b s INPUTS: *
o 0V09 * X,Y== EASTING,NORTHING IN METERS *
v 0010 x OUTPUTS: *
o 0011 x f4S== HEX SIDE s
- 0012 ¥ HN== HEX NUMBRER *
- 0013 * w,2== COOKDINATES OF CENTER OF HEX IN *
R 0014 x METEKS FKOM CENTER OF HEX ORIGIN ¥
‘1 0ouv1s FEEXXER LR ER XA P AL KRR ERRE XA N KRR R EX XKL RSN XA ERL A REENREXEXREERK
R 0u1b * AT=HORIZONTAL DISTANCE OF THE POINT FROM THE *
N 0017 * HFEX CENTER. *
. 0018 * BT=VERTICAL DISTANCE OF THE POINT FROM THE x
2 0019 * HEX CENTER, ¥
D 0020 * A AND B ARE THE COORDINATES OF THE POINT RELATIVE %
0021 * TO A ROTATION OF THE COORDINATE SYSTEM, *
. 0022 * C=THE COSINE OF THE ANGLE OF ROTATION. *
o 0023 * S=THE SINE OF THE ANGLE OF ROTATION, *
- 0024 * D=TAN(60)*A=SYRT(3)*A : ¥
-~ 0025 * THE SIDE OF THE HEX THE POINT IS NEAREST CAN *
T 0026 * BE DETERMINED BY ITS ANGLE FRUM THE HORLIZONTAL *
R 0027 * AX1S. *
e 0024 * -SIDE3:0-60 SIDE1:60-120 SIDES5:120-180 *
- 0029 * SIDE4:180-240 SIDE6:240-300 SIDE2:300~360 x
" 0030 * THE PJINT IS WITHIN 60 DEGREES OF THE x
- 0031 * HORIZONTAL AXIS IF ABS(B/A)<TAN(60)=SQRTI(3). *
e 0032 * THEREFORE: *
- 0033 * IF 0<B<D, THEN 0=60 DEGREES, ¥
) 0034 s IF u<B<=D, THEN 120-180 DEGREES. *
e 0035 * IF 0<8 AND NEITHER OF ABOVE, THEN 60=120 DEGREES, %
i 0036 * IF D<B<V, THEN 180-240 DEGREES. *
o 0037 * IF =D<B<0, THEN 300-360 DEGREES, *
4 0038 x IF B<O AND NEITHER OF ABOVE, THEN 240-300 DEGREES. #
e e 0039 EEEEEERERRERRRRREXFESREERERABXRRE RN REE XN RE R AR ER R XX R R XK
=5 0040 IMPLICIT INTEGER (H,P)
N 0041 INCLUDE “TRAN.CMN’
0042 1 CIOMMON/TRAN/S,C,L,SQ3
o ova3 CALL XYL2HA(X,Y,L,HN)
YR 0044 CALL HA2XYL(HN,W,Z,L)
T 0045 AT=X=W
i 0046 Br=Y=2
AT 0047 A=C*AT+S*yT
- 0048 B=C*BT=5%AT
il 0049 D=SG3*A
- 0050 , IF(B8.GE.0) THEN
o 0052 HS=3
s 0053 ELSE IF(B.LE.=D) THEN
2 0054 HS=5
oz 0055 ELSE
-~ 0056 HS=1
- 0057 END IF
Ny B-57 |
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o 0058 ELSE IF(B.GE.=~D) THEN
X 0059 HS=2

0060 ELSE IF(B.GE.D) THEN
ove1 HS=4

0062 ELSE

0063 HS=6

0064 END IF

¥ 0065 RETURN

! 0066 END
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0001
QuoOY
a003
0004
0005
0006
0007
Quos
0009
0010
‘0011
0uv12
0013
0014
{IVB 8.1
00136
0017
001y
0v19
0020
0021
0022
0023
0024
002S
0020
0027
002
0029
0030
0031
0032
0033
0034
0035
00306
0037
0038

b buf b et b

SUBROUTLNE AXKECORD(HA,dSIDE,1EKR) \
EESEXEREEERAREFERRERNRBERAREFRNSERRSEXAEF - 42 S K1 S KRN FREERNP KD

¥ RECURDS THE HYDRD CODL °‘LTYPE® AT SIDE °HSIDE’ JF * !
¥ TaFE HeX “HAC, THehN I1 FINDS THE BDJACFNT HEX AND = :
L THE CJRKESPUNUVDING SIDE AND KRE=RECURJS THE INFO. %
ERRRMERBER R PSSR KRS EAX KRR KRR R AR BRI AR R XN HREA KN A X XR RS S NRR AKX S
¥ ' IdPUT: HA==THE HEX ADDKESS OF 1THE FIRST SUBNGDE
¥ HSIDE== THE SIDE OF HEX ‘HA® AT WHICH THE *
¥ HYDKO CJUDE IS BEING RECORDED ]
x OUTPUT:  JERR== AN ERRUOR FLAG

EXBERREERERANEE RN FRRRRE RIS SRR RFRRRRSERFFREXERSA KRN NE K
IVPLICIT INTEGER(H,P)
INCUWUDE “UTIL:PACK.,CMN®

1 I I I T T s IRt I SIS I IIIITIIIIY
INTeGER®*4 SIDES ! PACKED CONNECTIVITIES x
INTEGER*4 LTIYPE ! CONNECTIVITY FOR CURRENT SIDE «
CIMAON/PACK/SIDES,LTYPE

EAREEEREFNERNRRAERRRRRRNFRERERRERE AL XA ERREX AR ERXENEAEREES
Lu=7 ! LUGICAL UNTT ¢OR HEX FILE

% PUT THE SIODE INVDICATOR INTO INTERNAL HEX FDRMAT
CALL HEXIN(HSIDE,1,4,HSTORA)

* FINUD THE ADJACENT HEX BY ADDITION
. H3=HXADD(HA,HSTORA)
¥ FIND THE INVERSE OF THE SI1DE
HSTURB=HXINV(HSTORA)
¥
¥ GET THE RECURD FDR HEA “HA’ DR CAUSE IT TO
* Be JINITIALIZED 1F NECESSARY
CALL HEXREAD(HA,SIDES,LU)
x
CALL PACKER(HA ,HSTORA,LU,l1ERR)
IF (1ERR.EQ,0)RETURN
*
* NIw FOR THE SECOND HEX

CALL HEXREAD(HB,SIDES,LU)

CALL PACKER(HS,KSTORB,LU,IERR)
RETURN

END
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- 0001 PROGRAM HIDRIHEXR

Qv02 FEREXESFIRIRERRRRRENERSEBEXREEFERNEFIXLELEFNNREREREXR RS
0003 * THF SET OF ROUTINES USED TO “HEXISE’ THE ¢
0004 * BUM=PRODUCED GEKMAN HYDRUGRAPHY DATA. s
0009 2222 LS R R R S X R 2R R RS2 2SR SRR SRS R R R R R 3
. 0000 IMPLICI1 INTEGER(H,P)
: 0007 INTEGEH%4 X0,Y0
} ovosg INCLUVE “TRAN,CMN’
X 0009 1 COMMON/IRAN/S,C,L,Sy3
N ov10 INCLUDE “UTIL:LNKNOD.CMw’
0V11} 1 Z3X6XXXEXLEXXERXEFXXEXSEXELXREXERRRLRLRERERXEEREXEEESARREFEEEREEEEKKE
Y 0012 1 # ARRAYS FDOR ITHE GRID,NODE,LINK,AND SUBNDUE FILES *
a) 0ul3 1] S XXEXEE KX XEBEEXSTERAXRKEEFXRRBARESEFEBESXFRXEENSEREEFELESEREEEE
) 0014 1 INTEGER*4 GKIU,NODREC,LNKREC, SUBREC
2 ouls 1 CIMMON /LWNKNJU/GR1D(-128,128),NODREC(5,100),LNKREC(5,100)
0016 1 + ,SUBREC(500)
0017 IR LR R R 22 22 22 R 2 2 R 22 2 2R LR E PR SRR 222222 22222222222 0
" 001 INCLUDE “UTIL:CENTER,CMN?
. 0019 1 Z5¥XXXXFEXXEXXEERREEEXRRRARPEARREXREXLXREXREEFERRERERERERK
% 0020 1 * THE CENIER OF THE HEX GRID IS AT XORIGIN,YORIGIN *
x 0021 1 * wHEKE THE CUOOKRDINATES ARE IN METERS UTM RELATIVE *
A 0022 1t * T3 A GIVEN GRID ZDNE. x
0023 1 X255 RXRS XS RRXSARRSRRARNEXEXEXEEFRERRXAEXEXEXEXEEREREEERLRR
0024 1 INTELGEK*4 XORIGIN,YORIGIN
- 0025 1 CIMMON/CENTER/XURIGIN,YURLGIN
- 0v2o 1 DATA XORIGIN/S500000/,YORIGIN/5700000/
2 0027 1 S5 XEEXXRXRXRREXRERRPRSRAERRLBEXAFERXEFAEXEERXKAREKEXKRERK
002% * INITIALIZE THE HEX PARAMETERS
0029 CALL HEXINIT
0030 * OPEW I'HE LOC ANUL HEX FILES *
R 0031 * INITIALIZING VARIABLES FOR uSE IN HEXSIDE x
g 0032 SJ3=SJURT(4.)
y 0033 REALEV=LEVMIN
¥ 0034 ANGRAD=REALEV#19,11%3,12159/180,
0035 S=SIN(ANGRAD)
- o0v3e C=COS(ANGRAD)
" 0038 * READ IN THE GRID POINTERS
- 0039 CALL GRIDR
. 0040 D) J=1,128
ou4t DO I=1,128 !
- 0042 NODE=GRID(1,J) 5
- 0u43 IF(NODE.NE,0)CALL NODEHEX(NOUE) 3
- 0044 ENDDD 3
3 0v45 ENDDO g
" 0040 ¥ ‘i
0047 END U
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ovo1l SUBROUTINE LINKHEX(NOUX,NODY,LNKNUM)

- 0002 EXREEFXAREAERIXRLC A K RAFEXFAFEEES AR EEEEEFEXRE XKL EEEEEERE%S

o 0003 * TAIS KusTl e PRUCESSES UWE “OUTLINK®, s

< 0004 * CANSING EACY SUBNUDE TO RE RECOKDED AS A *

S 0005  * HYDKO CIDE AT THE CLOSEST SIDE OF THE HFX *

g 00006 * W1ICH CJNTALINS THAT SUBNODE. ¥

] 0007 EEREEFEES SRR EREFREFERRRFIRXEXEERFS SRR SRR REEREERERXEEXEKES

> 0006 * INPUT: %

- 0009 x LyKNUMe=THE LINK NUMBEK OF THE FIRST  #
0010 * LINK INCIDENT TO THIS NODE x
ov1i * . NODX,NODY== EASTING,NORTHING IN METEKS *
0012 * OF THE START NODE *
0U13 IR XSS RS2 R 2SR RS2 RSR 2222232222 S22 2222222222 R 2 2 2 %

LT 0014 IMPLICII INTEGER (H,P)

X 001S INTEGER*2 TMPLINK,TERMX,TERMY,NODX,NODY

3. Oulo INTEGER*2 X(03:100),¥(0:100)

- 0017 INTEGER*4 WRDPOS,SRECNUM,SUBWRD, TERMXY

- 0018 INCLUDE “UTIL:SUR.CMN”
0019 1 ¥3X3XKXEEXBEXFXXXERRERXRERRAEERREEXXENEXESXEEFXREXSTERXRELEREXE
0020 1 * SURX,SUsY THE X AND Y COORDINATES OF THE SUBNODES ¥
0021 1 * IN UNE LINK (SEE 8DM DOCUMENTATION) *
0V22 1] E3IXEXXXKXXEXXXSXEKEXRXEXXEXXSXEREXEFEEREXEXRXEREEFIXRRERXSXEESEEX
0023 1 INTEGER%2 SUBX(100),SUBY(100)
ov24 1 COMMUON/SU8/ SuBX,sUBY
0025 1 ¥XX5XXXKREXEXEX SR KXKXEEXERENRELERLXAERXEESIRRELEREREEER LRSS

- 0026 INCLUDE “UTIL:PACK.CMN’

- 0027 1 ¥XEXXXXXFXFAFRFERREXEXERRRREREXRES RN R RS R ARXEREXRE XXX KRR KR RN

- 0028 1 INTEGER*4 S1DES ! PACKED COWNNECTIVITIES *
0029y 1 INTEGER*4 LIYPE ! CONNECTIVITY FOR CURRENT SIDE #
0030 1 COMMON/PACK/SIDES,LTYPE
0031 1 *HXSEXXXXBXREEXEFERSERRRBRXSHARRXEEFEEXRERESXRXNERS KRR EXK
0032 INCLUDE “UTIL:LNKNOD.CMN®
0033 1 FXSXXEXXRRXFERRRRRAEERARRREEREKERSRRSEXRREXXRF KRS RERFRARARREEEERE
0034 1 ¥ ARRAYS FDR THE GRID,NUDE,LINK,AND SUBNODE FILES *
0035 ] FEXREXEXEEXRREX RS XEFTERXEEREXEXFELRRERERREERIKAREREEEEKEXSEFEREEX
0036 1 INTEGER*4 GRID,NODREC,LNKREC,SUBREC
0037 1 COMMON /LNKNOD/GRID(128,128),NODREC(5,100),LNKREC(5,100)
0038 1 + ,SUBREC(500)

. 0039 1 FEXXEXEEEXXABEEARREEEXEFRXERERFASERXREXAEREREREXER AR R E AR KRR KRR KR KNS

> 0040 INCLUDE “UTIL:CENTER.CMN®

; 0041 1 FXXEXRXERNEERNEXRERSXERAIRRIRKEXASREERERREXER ALK R LSRR R XA RK
0042 1 * THE CENTER OF THE HEX GRID IS AT XORIGIN,YORIGIN #
0043 1 ¥ WHERE THE CUORDINATES ARE IN METERS UTM RELATIVE %
0044 1 ¥ T3 A GIVEN GR1D ZONE. *
0045 1 FXSXEEFXEEXIRERRAXRRENERRERLAXERE XSRS FEERRXEE RN EXERRRE X SRR
0046 1 INTEGER*4 XORIGIN,YORIGIN
0047 1 CJMMON/CENTER/XURIGIN,YORIGIN
0048 1 DATA XORIGIN/S500000/,YORIGIN/S5700000/
0049 1 SEXERESEREXRRESEEBERERREERRERR SRR EREKKREREEXXFEREXR S AEAERK

o 0050 *

- 0051 X(0)=NODX

- 0052 Y(0)=NODY
ous3 NXTLNK=LNKNUM
0054 LU=3
0v55 DJ WHILE(NXTLNK.NE.O)

; 0056 CALL GETNDX(NXTLNK,LRECNUM,WRDPOS)
0057 - CALL GETREC(LU,LRECNUM,LNKREC)
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005y ¥ SEI THe TYPE

N 0059 N=WRDPIS
e 0060 *
- 0061 * SET LINK TYPE x
: 0062 TMPLINK=LIRSEXTZV(0,16,LNKREC(3,N))
{ 0063 CALL LIBSINSV(TMPLINK,O,l6,LTYPE)
o 0064 s
% 0065 LTYPE=15=-LTYPE
e 00606 IF(LIYPE.LT.0,0R.LFYPE.GI.3)LTYPE=0
oy 0067 * EXTRACI THE TERMINAL CONRDINATES %
= 0068 TERMXY=LNKREC(4,WRDPOS)
0069 * THE X ceeecss
e 0070 TMP=LIBSEXTZV(0,16,TERMXY)
.- 0071 CALL LIBSINSV(TMP,U,16,TERMX)
. 0072 * essee AND THEN THE Y x
e - 0073 TMP=LIBSEXT2ZV(16,16,TERMXY)
e 0074 CALL LIBSINSV(TIMP,0,16,TERMY)
0075 *
- 0076 * SET SUBNODE RECORD POINTER *
> 0077 TMPLINKSLIBSEXTZV(0,16,LNKREC(5,N))
3 0078 CALL LIBSINSV(TMPLINK,0,16,SRECNUM)
o 0079 * SET SUBNODE WORD PDINTER *
e 00RO TMPLINK=LIBSEXTZV(16,16,LNKREC(5,N))
- 0081 CALL LIBSINSV(TMPLINK,O0,16,SUBWRD)
" 0082 x
< 0083 * IF THERE ARE SUBNODES *
) 0v8a IF (SRECNUM NE.O) THEN
i 0085 * GET THE SUBNODE LIST
= ovse CALL GETSUB(SRECNUM,SUBWRD,NUM)
0087 * PKOCESS THE SUBNDDE LIST x
¥y ov8s DO I=1,NUM
- 0089 X(1)=SUBX(I)
% 0090 Y(1)=SUBY (1)
X 0091 ENDDO
o 0092 X(NUM+1)=TERMX
- 0093 Y(NUM+1)STERMY
o 0v94 DD I=0,NUM+]
Y 0095 X1=TRANX(X(I))=XORIGIN
X 0096 Y1=TRANY(Y(I))=YORIGIN
e 0097 CALL HEXSIDE(X1,Y1,HS,HN,w,Z)
: 0098 CALL HXRECORD(HN,HS,IADJ)
] 0099 ENDDD
- 0100 ENVIF
o 0101 * GET THE NEXT LINK RECORD
" 0102 NXTLNK=LNKREC(2,WRDPOS)
S 0103 ENDDO
= 0104 RETURN
s 0105 END
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A 0001 SUBRUOUTINE NODEHEX(NOU')
g 0002 EXSERERERERRRAR AR RN EREXNERRRE* FX 4 XL FXRNERRERE Y ;
3 0003 * THIS ROUTINE EXTRACTS THE %4 WORD % g
: 0V04 * #AICH CIONTAINS THE NOOE CORDINATES * -3
0005 * AND THE RECORU % UF THFk FIRST LINK % »|
: 0006 * WHICH IS INCIDENT TJ THE NODE x .
. 0007 EEFFXERREEREXERXNEAERERENRELERFF RS SARRFRNERER
- 0008 * INPUT: NJIDE-=- THE HEAD NODE FOR A % -]
! 0009 * GRID RECORD FRUM THE * -
. 0010 * LOC DATA BASE * ;i
0011 EEREXEEREARAEAEAE R RN EKRA AKX ERREARB XSS EXRXKXK )
- 0012 IMPLICIT INTEGER (H,P) 3
y 0013 TATEGER*4 WRDPODS,TMP k
3 ovt4 INTEGER*2 NUDX,NODY 1
Y 0015 INCLUDE “UTIL:LNKNOD,CMN*
00106 1] XXX XXLXEXEXKEEERELEE XN R RS EXEE XS XARAEEXXKERKKEXEKXERERNEEREREEEE
0017 1 * ARRAYS FOR THE GRID,NUDE,LINK,AND SUBNODE FILES *
g 0018 1 XXX FXXEEFEXEFLLXRXRREXRERTF SRR EXREREREEELXERREXXRLES LR KRR EF XXX
- 0019 1 INTEGER*4 GRID,NODREC,LNKREC,SUBREC
- 0020 1 COMMON /LNKNOD/GRID(128,128),NODREC(S,100),LNKREC(5,100)
: 0021 1 + ,SUBREC(500)
N 0022 { 2253 XXXXXXXXX X KRS RLEREXRRX R KRR XX KRR XX RXNEX KKK EXXAREF XXX EEXXFEXXEX
0v23 INCLUDE “UTIL:SUB.CMN*
¥ 0024 1 *EXFRFXXXEEEEXXEXRRRREERERRNENXFEXEERREEREEXE RN EXEE XX KRR NKE
- 0025 1 * SUBX,SUBY THE X AND Y CJOORDINATES OF THE SUBNODES ¥
X 0020 1 * 1+ ONE LINK (SEE BDM DOCUMENTATION) *
< 0027 1 *XXFXEXRXEFXEXEFAREAFFRREREERARSARE KA RRNXRRKREXN KR RERRERXKKA
: ov2s 1 INTEGER*2 SUBX(100),SUBY(100)
0029 1 COM#0ON/SUS/ SUBX,SUBY
) 0030 1 SEXSXXXSEFERERRRRARSRRARRKERAARXAXNKRERARXAXXRAARNEXNSKRERES
. 0031 D) WHILE (NODE,NE,.O)
- 0032 CALL GETNDX(NODE,NRECNUM,WRDPOS)
' 0033 Lu=2
0034 CALL GETREC(LU,NRECNUM,NODREC)
0v35 *
003b NODXY=NODREC(5,WRDPOS)
N 0037 x SET THE X COORDINATE x
S 0038 TMP=LIBSEXTZV(0,16,NODXY)
X 0039 CALL LIBSINSV(TMP,0,16,N0ODX)
A 0040 x SE1 THE Y COORDINATE x
0041 TMP=LIBSEXIZV(16,10,NODXY)
) 0042 CALL LIBSINSV(TMP,u,16,NODY)
: 0043 x
0044 LNK=NODREC(4,WRDPOS)
0045 CALL LINKHEX(NODX,NODY,LNK)
0046 *» GET NEXT NODE
0047 NODE=NJDREC(1,WRDPDS)
0048 ENDDO
0049 RETURN

0050 END
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2001
Q002
0003
0004
0005
00006
0007
0008
0009
0010
oo1i
ovi1z2
0013
0uv1l4
0015
0ute
ov1l7
0013
0019
0o2v
0021
0022

SUBKDUTILINez OPENERS

FEEREERARRR SRR AR RN A RN R AR R KRR FE R R AR AR E RS KB KN R F N RN KR AN

X THIS RUUTINe SIMPLY OPENS I'nE GRID,NOUVE,LINK,AND %
* SURWODE FILES, AND Tiit ISAM FlLE wHICH CONTAINS %
¥ THE “HEXISED’ LDOC OR HYORU DATA ]

L R A XS R RS2 22 S R R 2 S 2 22 R RS S R R R R R 2 22 R R 2R SRR R R R R R 2.
JPENM(UNIT=1,NAME="GRID’,TYPE="ULD’,READONLY, SHARED,

*ACCESS="D1RECT’,BLOCKSIZE=2000)

JPEN(UNIT=2,NAME=*NOVE",TYPE="ULD’,READONLY, SHARED,

*ACCESS="DIRECI’,BLOCKSIZE=2000)

JPEN(UNIT=3,NAME=“ROAD’,1YPE="ULD’,REANDONLY, SHARED,

¥ACCESS=’DIRECT’,BLOCKSIZE=2000)

IJPEN(UNIT=4,NAME="SURN’ , TYPE="0LD’,ReADONLY , SHARED,

¥ACCESS=*DIRECT’,BLOCKSIZE=2000)

* NOW FOR THE ISAM FILE
NDPEN(UNLT=7,NAMEZ"HEXROAD’ ,STATUS=“UNKNUWN",
+ ORGANIZATION="INDEXED’,ACCESS="KEYED’,RECL=2,

4+ RECORDTYPE=’FIXED’,FOKM="UNFORMATTED",
+ KEY=(1:24:INTEGER))

RETURN

E D
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PDBPACK CALLING SEQUENCE

RYINTE S S R

PDBPACK )
——SETCOLOR** :
——SETGEQ*
_ %——BLOCKIN 0
:  p—MAPZUTM* :
N L—uNGEN*
: ——MAPDRAW C
- —F1LLups '
|——FEATURES*
- L —cros
——LABEL*
3 ——PATCHIT**
) ——POLYDEF** X
—FILLUP '
: ——FEATURES*
‘ L—GEN*
‘:f *TERRAIN SYSTEMS UTILITIES
**"SURFACE" ROUTINES
Figure B-11 :
: :
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...........................

¢ PROGRAM: PDBPACK
T COMMON 2 & w 2
L, x = a a

s w @ o Z

“l ROUTINE 5 8 £ % R

= BLOCKIN X | X X

. FILLUP X [ X | X

3§§ GEN X

o GRIDS X

hl.:I
g‘ LABEL X
b MAPDRAW X X
k) -
.ﬁg PATCHIT X

;‘“ SETGEQ X X

k UNGEN X

Figure B-12
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0uvo1l SUBROUTINE BLOCKIN(MAP)

0002 EXRREENEEEEEFRREEEFXREBERRRRRERRX AR X SRR L AKARRRARERN KRR K

0003 ¥ THIS ROUTINE UETERMINES WHICH 1UKM BLUCKS ARE ¥

0004 ¥ NEEVDED TO CUVER A MAP AND CAUSESs THESE TO BE %

0005 x READ 1IN, *

0006 EXXERREERRRERERERERERRERRER RN RN SR RXR AR X FAE KX KRS RRREREE KX

0007 ¥ INPUTS: MAP== THE NAME UF THE MAP TO BE READ IN x

0v08 * OJUTPUTS: NONE ¥

0009 EERXXEREXERERXEERERXRABX KRR ERXREREX XS R KR KL XX EARER KRR KX ERE XX

ovtvu INCLUDE °“CORNER,CMN”’

0011 1 FX¥XEXXEXEKXEXTXRERRRBARERAEXRRERRENENERERSEXRXEXNEXRXNKN NS

0012 1 * SWX,SwY ARE THE SQUTHWEST UTM COORDINATES OF THE *
’ 0013 1 * AREA IN THE ARRAY IBUF, ¥

o014 1 INTEGER*4 SWX,SwWY

ouvl1s 1 CUMMON/CORNER/SWX,SwY

0010 | FXEXXSEXAXEXEEEEREERRRRRERRRRERXXRRRRKRRERAXRKERXRERKRXRNRKEKS

0017 INCLUDE °CMERID,CMN’

0018 1 FEXEEXERXEFRRARERRRERRXFRREEKXFREREERRNERXXNERXAERRNL
0v19 1 REAL*Y CMERLD
0020 1 REAL P-RAU
0021 1 COMMON/CMERID/CMERID,P.RAD
0022 1 F$¥FEEEXRLERERXRRRRARERRSRERRARESXEEXREXXEERREKXEXEEKS
0023 INCLUDE “[TERRAIN,SURFACE]JWINDO,CMN®
0024 1 $¥SEXEFLLATFAERNEERREEFERREXRXFKRKRKR XXX KRR RERRR RS RRK K KR
0025 1 % FalinXY CONTAINS THE X MIN AND MAX AuD THE Y MIN AND *
0026 1 *¥ MAX RESPECTIVELY FOR THE wINDUW, MIN AND MAX REFEk  *
0027 1 * TO THE MIN AND MAX OF ELEVATION VALUES, AND ZDELT IS *
0028 1 % TdE CONTOUR INTERVAL, ¥
0029 1 FSEFEFEFEFEXXEXFERNEXERERERERRREXERREE AR R KX RERREAERRXERKKERFKES
0v30 1 DIMENSION FWINXY(4)
0031 1 COMMON/wINDO/FWINXY ,MIN,MAX,ZDELT
0032 1 FXEFERBXXEXEXERXRERERERRREEREREEERERRXERREEXRFRXRRRERRERERNREK
0033 CHARACTER®S MAP |
S 0034 CHARACTER®7 UIMSW,UTMNE
[ 0035
- 0036 CALL MAP2UTM(MAP,FEAST,FNORTH,CMERID)
- 0037 IEAST=NINT(FEAST/10000.)%10000
= 0038 NORTH=NLINT(FNORTH/10000,)%10000
0039 C D PRINT*, IEAST,NORTH
i 0040 SWX=IEAST=20000 ! MAP2UIM RETURNS THE CENTER
N 0041 SAY=NORTH=20000 !AND A 40KM SQUARE IS NEEDED
- 0042 CALL UNGEN 1UNGEN CAUSES THE DATA TO BE READ IN
.tj 0043 FAINXY(1)=5wX
e 0044 FWINXY(2)SFWINXY(1)+40000
0045 FALNXY(3)=SwY
0046 FAINXY(4)=FWINXY(3)+40000
0047 C O PRINT*,FRINXY
0048 C D READ®, JUNK
0049 RETURN

0059 END

DIV PN
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MY VAR

0001 SUBROUTINE MAPDRAW(MAP,ERR) .

000¢ 2 22 223 2222 2223 2 2222222232223 23 3232333322333 333333823%3 )j

0003 * THIS ROUTINE DISPLAYS AND FILLS THE DATA FROM %

0004 ¥ ONE MAPSHEET, %

0005 EXEXFERERERREXB SRR ERSXERERERRXN A SR CERFXE R RS KR XK FREENESS

0006 x INPUTS: MAP-= THE NAME OF THE MAP IN THE M745 = .

0007 * SERIES % i

0008 * OUTPUTS: ERR== AN ERROR FLAG * Q
0009 EXRERERRAERRIARNERRENNEESEB AR RN R E S AR RN RRRRNERXNERAEERRNRS .

0010 LJGICAL*1 ERR

0011 DIMENSION PX(500),PY(500)

0012 DIMENSIUN PULY(500,2)

0013 CHARACTER$S FNAME(2)

0014 CHAKACTER®5 MAP

0015 CHARACTER*1 PREFIX(2)

0016 INTEGER*2 ICL&

0017 INCLUDE “({TERRAIN.SURFACE)JWINDO,CMN*

0018 ] FXXXXX0XXXXLXAXEXEXEEEREXELEXXXEXRXRKEE R LA R R KA LR S X XXX EREERKEX

0019 1 x FWINXY CONTAINS THE X MIN AND MAX AND THE Y MIN AND =

0020 1 = MAX RESPECTIVELY FOR THE WINDOW, MIN AND MAX REFER *

0021 1 * TO THE MIN AND MAX OF ELEVATION VALUES, AND ZDELT IS *

0022 1 x THE CONTOUR INTERVAL. *

0023 1 XXXk 5EXEX2AEXBXXBKEXCAXREXEXRRREEXRMRRXRBEEERRRARERAKRXERXRRERE

0024 1 DIMENSIIN FwINXY(4)

0025 1 CUMMON/WwINDN/FWINKY ,MIN,MAX,ZDELT

0026 ] ¥FXXEXRBEEXXEXKKXEXERXEXXRXRXEAF RN ER AR EXZXEERREE LR XXEXXXXREREEER

0027 INCLUVE °“CORNER,CMN’

0028 1 ¥XFEXEBRXEXEXHXXREEILREF RS EERRXRRERREERXNEEER R AT XL ENXXFXXK

0029y 1 ¥ SwX,SwY ARE THE SOUTHWEST UTM COORDINATES OF THE *

0030 1 * AREA IN THE ARRAY 1BUF. x

0031 1 INTEGER*4 SwX,SwY

0032 1 CJMHON/CORNLR/SNX SWY

0033 1 tt*tt#t#t#*tttt#tt#l###4##*###tttttt##t##tt*t#t#t*####*t‘*

0034 DATA PREFIX/°F°,°u°’/

0035 EQUIVALENCE (PDLY(I,I),PX(!))

0036 EJUIVALENCE (POLY(1,2),PY(1))

0037 Lu=2 4
0038 DO ICLR=1,2 *
0039 MAP(1: 1) PREFIX(ICLR) )

0040 OPEN(NAME=MAP,UNIT=LU,STATUS="0LD",FORM="UNFORMATTED" , ERR="
0041 X=1 tJUST TO CAUSE A READ TO EOF Ny
0042 DO WHILE (X.EU.1) ' R
0043 READ(LU,END=100)N, (PX(K),PY(K), K=1,N) T
0044 DO J=i,N )
0045 PX(J)=PX(J)=SwX 1
0046 PY(J)=PY(J)=SwY

0047 ENDDD)

0048 CALL FILLUP(N,POLY,ICLR)

0049 ]
0050 ENDDO

0051 100 CLOSE(UNIT=LU) ﬁ
0052 ENDDO 1
0053 Ceeo FILLUP CHANGES THE WINDOW SETTING,SO0... :
0054 FWINXY(1)=5wX q
0055 FWINXY(2)=5WX+40000 -
0056 FAINXY(3)=SwY

0057 FWINXY(4)3SwY+40000
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MAPDRAW

005y
0059
0060
0061
0062
0063
ov64
0u65
0060
0067
0068

200

INCR=2

CALL FEATURES(INCR)
CALL LINCLR(4)

CALL GRI1DS

RETURN

CALL CMCLOS
ERR=,TRUE, .
CLOSE(UNIT=LU)
PRINT*, “ERRUR IN MAP: “,MAP
RETURN

END
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) 0001 PROGRAM PDBPACK
- 0002 EEEFXEEEXXIRFRERILSEERIRRRARETSEERXRAAXFEEREF SRR SXSEERFERS
; 0003 ¥ THIS ROUTINE PACKS THe POLYGUKAL AREAL DATA FROM *
M 0004 ¥ POBREAD INTO THE 10KM TERRAIN FILES L

0005 SERRRXEEEEARRREFRERAXRRXXRRARATERIAREERRENSERRXRXRIEEE KRS

0000 CHAKACTER®*S NAM

o0vo? LIOGICAL*1 ERR

0008 DATA ERR/,FALSE.”/

0009 CALL SETCOLOR

0010 CALL SETGEOD

0011 D) wHILE (.NDT,ERR)

0012 PRINT®*, MAP?*

0013 10 FORMAT(AS)

0014 READ(5,10)NAM

0015 CALL BLICKIN(NAM)

0o1e CALL MAPDRAw(AM,ERR)

0v17 CALL CMOPEN

0018 CALL NEwPAG

0019 ' CALL LABEL

0020 CALL PATICHIT

0021 EADDO

0022 EnD
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POBREAD CALLING SEQUENCE

: PDBREAD

3 ‘——-SETGEO*
‘ |___NAMEREAD
. ___ FILEREAD

TS AN, AL A

L PDB2POLY
| cacisrs
| MOWR

|
y 1 L_PARSER
_ o

!

PPy

DRAWR
———PARSER

' : L POLYWRITE
E L___maAP2LL l—DELTA

——MOVR

L ——PARSER

L DRAWR
L PARSER
L poLYwRITE

L_DELTA

o *Terrain System Utility
Figure B~13
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g [
Eg PROGRAM: PDBREAD .
{Fv

3

(]

OMMON

CMERID
MAPDAT
WORDS

ZDBPRO

- ROUTINE
T CALIBRS i
DRAWR X '

>
>

><

FILEREAD X

) MOVR X | X

PARSER X

s PDB2POLY X | x

= PDBREAD X

POLYWRITE X X

SETGEO X X

Figure B8-14
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0001
0002
0003
0004
0005
0006
0007
0008
0009
0010
0011
0012
0013
ovl4
0015
0016
0017
0018
0019
0020
0021
0022
0023
0024
0025
0020
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
0041
0042
0043
0044
0045
004606
0047
0V48
0049
0050
0051
0052
0053
0054
0055
0056
0087

.........
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SUBROUTINE CALIBRB(FNAME,FDM,ERR)
AR AR R AR 2 L e R R R RS SN ]

* TAlS SUBRJUTINE CHECKS THE HEADER FDM, THE SKiWw= ¥
* CORKECTLON FDM, AND SETS THE X= AND Y=CALIBRATION *
EXEXXRERXXRERXERARERAFRXRERXRF RSN KRR RKXXEXEEXFEARRE LA RF L K KKK
X INPUTS: FwAME== THE NAME OF AN M745=-SERIES MAP, ¥
x WITH A “U”° OR °F° (URpAN OR FOREST) AS THE =
¥ FIRST CHARACTER, ¥
¥ OJUTPUTS: FDM== FUNCTIUN DEFINITLION MODULE TYPE ¥

AR EERRN SR AN RE S IR R ER AR AR E AR ERA RN AR A SRR RR A RSN KSR ERERS

LOGICAL ERR

CHARACTER*S FNAME

DIMENSION XX(4),YY(4)

INCLUDE °MAPDAT.CMN®
EXESEFRERRRERRRERRRRKRRRRF AR RN EERERBEXEF KRR EREERKAREREXSERRKE

REAL X,¥Y !{CURSOR POSITION

REAL XCENTR,YCENTR !UTM CENTER OF MAP

REAL XSCALE,YSCALE !METERS/TABLET UNIT
EERERXEBEERERRBERERRRENSRERERIFRERRARERRREREREE AR AR R KX S XA KK

COMMON/MAPDAT/X,Y,XCNTR,YCNTR,XSCALE ,YSCALE
EEERXREEREREREREXREEERNFRSXRBARAREXFEER RN SRR RRRKEXKE XK ERRAKE

INCLUDE ‘WORDS.CMN’
EEXREEREREFRREERRA R ENERRERERE SR RRRR SR AR AR RR R RX RS XK E R XK

INTEGER%*¥2 PTR {POINTS TO CURRENT BYTE
INTEGER*2 N_BYTES INUMBEKX OUF BYTES IN FILE
BYTE B8YTES(11264) 144 BLOCKS ON THE 4081

INTEGER*¥2 WORDS(5632)!THE MAP CUORDINATES ARE I%2

EJULIVALENCE (wORDS(1),BYTES(1))

COMMON/wORDS/BYTES,N_BYTES,PTR
ERXRBEEERBERRRRERARNBXRRFRRREE RN EAREXSRRRRRIEFXRFFXREREERRRER

INCLUDE °‘FDM,PAR’
EEEEEEEEXEERRARESARRERRERREAEXERRNERRRENRNEXRAERE KRS X R K XXX

INTEGER*2 FDM,L.R_M,L.R.D,S_R_M,S.R.D

PARAMETER(
+ HEADER=16¢, !CODE FOR THE HEADER MODULE
+ L.R.M= 28, {LONG RELATIVE MOVE
+ LaR.D= 29, ILONG RELATLIVE DRAW
+ SaR.M= 32, 1 SHORT RELATIVE MOVE
+ SaR.D= 33) !SHORT RELATIVE DRAw
EXEERSRRRBRESERABEER SRR R RN AR R ERRREXEXARERKARFEFEERRERXERENS
Cees CHECK HEADER FDM
IF(BYTES(2) .NE,HEADER,OR,BYTES(1).,NE,14)THEN
WRITE(3,1) FNAME,BYTES(2),BYTES(1)
1 FORMAT(1X, 8AD HEADER FDM IN : ‘,AS5,212)
ERR=, IRUE,
RETURN
ENDIF
Cevo RESETTING THE CURSOR POSITIONS,
X=0
Y=0
Cevo CHECK FOR SKEW CORRECTION MQVES
PITR=16
FOMSBYTES(PTR)
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0058 1P rDM,EQ.L.R_M)THEN

0059 PTR217
0060 CALL MOVR(FDM,ERR)
0061 JTF(ERK)RETURN
: 0062 £LSE
: 0v63 ERR=, [RUE.
: 0064 RETURN
0065 ENDIF
0066 :
ove? I CHECK CALLBRALXION FDM
0068 Ceve SETTING THE SCALE TO 1 STOPS THE INFD FROM
: 0069 Ceve BEING WRITTEN BY POLYWRITE
; 0u70 XSCALE=1
' 0071 YSCALE=1
0072 IF(FDM.EQ.L_R.D)THEN
0073 CALL DRAWR(FDM,ERR)
: 0074 ELSE
- 0075 WKITE(3,%)“BAD CALIBRATION”
) 0076 ERR=.TRUE,
. 0077 RETURN
0078 . ENDIF
) 0079
X 0080 Cove ORIGINALLY THE CALIBRATIONS WERE SET FROM THE
y 0081 Cevw DIGIT1ZED 10KM LINES
¢ 00g2 Cese RESET THE X= AND Y=SCALES
) 0083 Cevs THE MAPSHEETS ARE 20 X 12 MINUTES, AND THE
0084 Ceew DIGITIZER TABLET WwINDOW IS 10000 X 7500, SU...
008% XSCALE=,000033333
0086 YSCALE=,000026667
0087 ERR=,FALSE.,
0088 Ceve SET UIM CeENTER OF MAP
0089 CALL MAP2LL(FNAME,XCNTR,YCNTR)
_ 0090 ¢ O PRINT®, CNTR IN CALIBR®: “,XCNTR,YCNTR
0091 RETURN -

~

0092 END
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0001
0002
0003
0004
0005
0000
000
0000
0009

FUNCTION DELTA(X1,Y1,X2,Y2)
EREREREESEREXNERERERERESFEAREREF SR REREXRS AR XSRS XERREXF KN EREXENR XS

x THIS FUNCTIUN COMPUTES THE DISTANCE BETWEEN THE POINTS *#

* (X1,Y2) AND (X2,Y2),

%

EESEFRERERAENERRERSEXBAEAREREEREEXEREAFFF XA KRN EERRRAFRIREBENERE

D=(X1=X2)*¥¥2+(Y1=Y2)**2

DELTA=SIRT(D)
RETUKN
END
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0001}
0002
0003
0004
0005
0006
0007
0008
0009
0010
outl
0012
0013
0014
0015
0010
0017
001ls
0019
0020
0021
0022
0023
0024
0025
0020
0027
0028
0029
0030
0031
0032
0033
ov34
00135
0036
0037
0038
0039
0040
0041
0042
0043
0044

.0045

ov46
0047
0048
0049
0050
0051
0052
0053
0054
0055
0056
0057

-----------------------------
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SUBROUTINE DRa¥x(FD ,ERR)
EEERREEAEERE AR R ER AN N NS I BN EES RN BR SRR RN RE KRN RSN RN KN R E AR EE S
x PUTS THE PARSED 4MOVES INTO POLY AND CALLS POLYWRITE ¥
¥ IF THE NEXT FUM INDICATES A MOVE, ¥
EEFS RN R AR R AR A AR R F SRR SR RE R F AR R KA RN AR AR AR AR AR SR ERFRE AKX K
LIGICAL FRR
REAL POLY(1000,2)
INTEGER#*2 P,ARRAY(1200),W.LEN
INCLUDE ‘“MAPDAT,CMN”*
EXEREERERARE RS RN SRR R AR ERRRE RN R R RRRR R RN RS XK RENER SR EE R R KR K
REAL X,V {CURSOR POSITION
REAL XCENTR,YCENTR !UTM CENTER OF MAP
REAL XSCALE,YSCALE !METERS/TABLET UNIT
FEEREERA R R RN SRR R RS RRRR RS KRR REREXER AR RFRRRE AR ENREXSAEXEE XX
CIMMON/MAPDAT/X,Y,XCNTR,YCNTR,XSCALE, YSCALE
FEREEERRRERARERERRRARIRERERRRRBREREXRENREREEXEERRERSXERARE KR

INCLUDE °*WORDS,.CMN’

EEEEBRERRRSRRRRENERARRRERRRERRBRRRSARREARREX AKX ERNERR KR RAEY
INTEGER#$2 PTR !PDINTS TO CURRENT BYTE
INTEGEK*2 N_BYTES INUMBER UF BYTES IN FILE
BYTE BYTES(11264) 144 BLOCKS ON THE 408}

INTEGER*2 WUORDS(5632)!THE MAP COORDINATES ARE I%2

EAQULVALENCE (w#DKDS(1),RYTES(1))

CIMMON/AORDS/BYTES ,N.BYTES,PTR
EEREXESRERERERRRRRRNBRRRRRR KRR FRFERRRRREEEERFAE RN R RRE RN KX S

INCLUDE °“FDM,PAR’

EEEEREEIRENENERNERERRERRRRFRERERTERRRNENERNERARRRERR SRR KRR
INTEGER*¥2 FOM,L_R.M,L_R.D,S_RoM,S_R.D
PARAMETER(
+ HEADEK=16, !COOE FOR THE HEADER MODULE
+ LaR.M= 28, !LONG RELATIVE MOVE
+ LaR.D= 29, !LONG RELATIVE DRAW
+ SaR.M= 32, {SHORT RELATIVE MOVE
¢+ S.R.D= 33) {SHORT RELATIVE DRAW
ttttttt#tttstttt#tt:t*tttt*ttt#ttttt#tt#t#t#t#t#ttttttttttt
DATA P/)/
ERR=,FALSE.

IP=(PTR=1)/2
LEN=ISHFT(ISHFT(WORDS(IP),8),=8)=2 !2=-BYTE HEADERS

W.LEN=30/FDM+1 {0OR 29 OKr 31 OR 32.,.
LENZLEN/W_LEN

CALL PARSER(ARRAY ,W_LEN,LEN,ERR)
1F(ERR)RETURN

DJ 1=1,LEN,2
POLY(P,1)=X
POLY(P,2)=Y
X=X+ARRAY(I)
Y=SY+ARRAY(1+1)
P=P+1

ENDDO

POLY(P,1)=X {THE END OF THE LAS: DRAwW
POLY(P,2) =YX

FOM=BYTES(PTIR)

PTR=PTR+1

PRIy W ILF PRI S, WPUT YN YRl W




DRAWR

0058
0059
0060
0061
0v62
ove63
. 0064
0065

c...
c...

IF THe NEXT FUM IS A MOVE Ok 1F THIS IS THE END OF 1nc
INPUT FLLE THEN WRIIE THE CURRENT POLYGON,
IF(FDM,EQ.LLR_M.OR.FDM.EG.S.R_.M,OR,PTR,GE.N_BYTES ) THEN
CALL POLYWRITE(POLY,P)
P=1
ENDIF
RETUKN

END
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[ 0001
v 0002 SUBRCUTINE F1LEREAD(ERR)
0003 EXEEXEEIREXEXBXEXNRXRRRNERNRRERA R R R EAXRF BN AR AL FXXEBAREA SRR L EEEXK
0004 x READS A PICTURE DATA BASE (PDB) FILF wHICH HAS BEEN *
0005 * TRANSFERRED FROM THE TEK 40w1 AND PUTS IT INTO *BYTES® *
0000 EXFRREXBREXEERXEXEEXFEERER KRR KX ERXEERRREXRFRAEE XSS X KRR REKEES
0007 LIG1CAL ERR
0008 INCLUDE. *WORDS,CMN*
0009 1 FEXXEXEXEXEXERRXRLERAEARREXEXXLEXREXXRRREXFRREREEXARRXEFXR XL
0010 1 INTEGER*2 PTR !POINTS TO CURKENT BYTE
0011t 1 INTLGER*2 N_BYTES INUMBER UF EYTES IN FILE
0012 1 RYTE BYTES(11264) 144 8LOCKS ON THE 408}
0013 1 INTEGER*2 wURDS(5632)!THE MAP COORDINATES ARE 1%2
oviga 1 EJUIVALENCE (wORDS(1),BYTES(1))
0v1s 1 CUMMON/wORDS/BYTES,N_BYTES,PTR
0016 1 FEXXEEXEXXABREREXEERERFXRNAEERERXERXEREXRREEXRKRXEXFRRAEERRENK
0017 1
ov1s ERR=,FALSE.
0019 N_BYTES=0
0020 D0 WHILE(,NOT.ERR)
0021 KEAD(1,10,END=100,ERR=200)IN, (BYTES(I),I=N.BYTES+]1,N_BYTE
0022 N.BYFES=N.BYTES+N
0023 ENDDO
0024 10 FJIRMAT(Q,256A1)
0025 100 RETURN
0V20 200 ERR=,TRUE,
0027 RETURN
0028 END
4 B-78
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0001
0002
ovos3
0v04
0005
0000
0007
0008
0009
0010
0011
0012
0013
0014
0ui1sS
0016
0017
0018
0019
0v2v
0021
0022
0023
0024
0025

SXEIREXBEEREXEBERERERERER A RS KA FEREFARREANEEE RN DRSS

¥
L

L2222 22 RS2 R R R 2R R R RSS2 RS2SR 2RSSR RSS2SR SR 2 2 2

*
*

L 222 RS AR R RS R 222 2R R R 2 2 2 2 R 2R 2R R R SRR SR 2 2 2

10

SUBKOUTINE MAP2LL(FNAME,FLOwW,FLAT)

THIS RUUTINE COMPUTES THE LAT,LUM OF THE *
CENTER OF A SAEET FRUM THE M745 SERIES, ¥

INPUTSS FNAME-= THE NAME OF THE MAP ¥
OUTPUTS: FLUN,FLAT== REAL-VALUEDL LAT AND *
LION OF THE CENTER 0OF THe “AP ¥

CHARACTER*S FiAME
DIMENSION D(2)

PARAMETER PI=3,141592054
P_RAD=Pl/160,

DI 1=2,4,2
DECODE(2,1V,FNAME(Iz1+1)) D(1/2)

ENDDO

FJRMAT(F3,0)

DLAT=50+4(59=D(1))/2,%.2+.1
DLON=9+(N(2)=20)/2./3.41./6.
FUAT=DLATI*P_RAD
FLON=OLIN®*P_RAD

ReTURN

END




ovo1
ovo2
0003
0v04
0005
0006
0007
0008
0009
0010
0011
0012
0013
0014
ou1l5s
0016
0017
0018
0019
0020
0021
0022
0023
0v2a
0025
0020
ov217
0028
ov29
0030
0031
0032
0v3l3
0034
0035
0036
0037
ov3s
ov39
0040
ova1
0042
0043
0044

o b pud pub b b bd b b
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SURKOUTINE MOVR(FDM,EKK)
SEXEXEREBEXRRBREXRLEN R BASRENERRREXRNREEEFEREE AN T ERRBEREXEY

* RECUMPUTES IHe CURSOR PUSITION AND INDEX AFTER A *
¥ RELATLIVE MOVE HAS BEEN PARSLD, ¥
BEESXEFARREDREFEERRREERBRRXREEEEFISLERFXAXXBEX AR AREXEEEE
* INPUTS: FUMe= THE CODE FOK THt FDM TYPE ¥
¥ DUTPUTS: ERR== ERROR FLAG *

ERRSERXREERESSARKEEESERXEERE RN RS SRR RASFRARARA R RN AR S SRR B S S
LJGICAL ERR
INTEGER#*#2 FuM,W_LEN,LEN,ARRAY(20) !MOVES SHOULD BE SHORT
INCLUDE ‘“MAPDAT,.CMN’
EXXSEEREEIRERREEES R RERNERR XIS XX R KRR RERKE XXX R RN RSE XX R FERARXEN
REAL X,Y {CURSOR POSITION
REAL XCENTR,YCENTK !UTM CENTEKR OF MAP
REAL ASCALE,YSCALE !METERS/TAOLET UNIT
SEEXEEXEREEIRFREEXBRRLXBRRRARREXAEEX XL AR KARSEXREEAX R FERENREES
CIOMMON/MAPDAT/X,Y,XCNTR,YCNTR,XSCALE ,YSCALE
BEXEERRRRRNERERIRE RN F S XA XA R EENA RS SR XXX EESERARNERNREEE SRR ERN

INCLUDE “wDRDS,CMN‘
EXEEXRERREEABESEEEEPERRIRERRERERRE AR SRR REREREXEX RS AKX KRR XS

INTEGER*2 PTR tPOINTS TO CJURRENT BYTE
INTEGER*2 N_RYTES !NUMBER OF BYTES IN FILE
BYTE nYIFES(11264) !44 BLOCKS ON THE 408}

INTEGER*$2 WORDS(5632)!THE MAP COORDINATES ARE 1#*2
EJULVALENCE (w#ORDS(1),BYTES(1))
CIMMON/ AORDS/bYTES ,N_BYTES,PTR

EEERREERRENEEAE SNBSS RRBRNKEESARB R R AR RXRF KA REFRABXENR RS

ERR=,FALSE.,
LEN=BYTES(PTR=2)~2 !2=8YTE HEADERS

W.LEN=30/FDM+1 'OR 29,0R 31 OR 32,..
LENZLEN/W_LEN

CALL PARSER(ARRAY,W_LEN,LEN,ERR)
IFCERR)RETURN

DJ I=1,LEN,2
X=X+ARRAY(I)
Y=Y+ARRAY(1l+}1)

EnNDDO

FUM=BYTES(PTR)

PIR=PTR+1

RETURN

END
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0001
0v02
0003
0004
0005
0000
0007

0008

ouoY
0010
0011
oo12
0013
0014
0015
0016
0017
0018
001y

SUBROUTIVE NAMEKEAD(NAMEIN,EOF)
ERRXXBEPRRXFEREEBRESERRREFRARERANEXERAREREES AR ERRRE R XS

* READS FlLt NAMES FOR PRUCESSING OF FILES BY =
x PDBREAD x
EXFRXEXERBEXSN NSRS ENREERERE XL LSRR EREEK K KR K KL KK LA K
¥ INPUTS: NONE *
* QUTPUTS: NAMEIN=-= NgXT FILE TU BE PROCESSED x
¥ EQF == FLAG SIGNALLING END OF NAME 4
* FILE *

FEERREXRRARERRERDRRIRRFRRXEAEXERRAEXRREERFXRRAEXRA SRR ES
CHARACTER*9 NAMEIN
LIGICAL EJF
EJF=,FALSE, .
READ(7,10,END=100)NAMEIN
10 FORMAT(AY)
RETURN
100 EJF=,TRUE,
RETURN
END

FOR0O0O7 CONTAINS
THE F1LE NAMES
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0001
0002
0003
0004
0005
0006
0007
0008
0009
0010
out1
0012
0013
0u14
0015
0010
0017
ov1s
0019
0020
0021
0022
0023
0024
002S
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
00306
00137
0038
0039

bt pud b b pud b fuh puh b

SUBROUTINe PARSER(ARRAY,W_LEN,LEN,ERR) ;
EXRREERERADRBRTENSRERARRABNEREETXRBRSEEEEF RN RS ERRERNFSEFERFNESXNEES

¥ *PARSES® THE CURRENT FDWM (FUNCT1O~ DEFINITION MJDULE), LI
SEXFXEXNSXEXRELXEREXERLBREE XN RN R EERRAEXR SR SEEREXEFXREEEEXXFERREENES

¥ INPUTS S L2
* W_LEN== THE WURD LENGTH OF THE DATA(] OR 2 BYTES) %.

* LEN== THE LENGIH OF Tht ARRAY IN W_LEN UNITS L
* OUTPUIS: ARKAY== THE PARSED DATA ¥
tttt#t###‘ltt##tttttttt*#*#ttttt#tt#ttt#t*t*tt##t#tttttttt‘l‘tttt#tf

INTEGER®2 W_LEN,LEN,ARRAY(O0:LEN)

LIGICAL ERR

INCLUDE “wIHRDS,CMN’
SXXEXXRXESXSXLEETEREFERENXERELSEXRXSEXXB N ER SRR E R EXEREASRFEEEX

INTEGER*2 PTR tPOINTS TO CURRENT BYTE
INTEGER*2 N_BYTES {NUMBEK OF RBYTES IN FI1LE
BYTE BYTES(11264) 144 BLOCKS DN THE 4081

INTEGER*2 WORDS(5632)!THE MAP CUORDINATES ARE I*2

EJQULIVALENCE (WDRDS(1),BYTES(1))

COMMON/wODRDS/BYTES ,N.BYTES,PTR
SEXSARERERBERESFERERERRERRERREEERREER R A ETXFRRFXRFR XX R R EX R RS

IF(W_LEN.EQ.1)THEN
DO I=0,LEN=-1,2
ARRAY(1)=BYTES(PTR+I+1)
ARRAY(I1+1)=BYTES(PTR+]J)
EnDDO
ELSE IF(W_LEN.EQ.2)THEN
P=(PTR+1)/2
DO 1=0,LEN-1
ARRAY(1)=WORDS(P+1)
EnNDDO
ELSE
WRITE(3,%)°INVALID WORD=LENGTH IN PARSER: °,W.LEN
ERR=,TRUE.
RETURN
ENDIF
PTR=PTR+w_LEN*LEN+1 !THE FDM CODE WILL BE ACCESSED NEXT
RETURMN
END

"
A
X
N

- L
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SUBROUTINE PD82POLY (FNAMFE)

EXXEBEL LN EFEERRE S LRSI EFPLSEXLRREESREREERRXEEXSSEXEXEERNEEE

* Td1S SUBROUTINE TRANSFOKMS THe RELATIVE DATA FRJUM #

* THE DIGITIZER=-PRODUCED PDB FILES INTO VERTICES OF *

* PILYGONS LN UM COORDINATES, s
SEESXEXIRSXXRBREXERXESEFXLB LB RFXREXEEXFREERFSFEEREEEREE

* INPUTS: FNAME== THE NAME OF THE INPUT FILE *
EEXESXEXXETRRREREREXL B RSB EXEER SR REXREEFEEEEXEFEIREEEEEEREX
CHARACTER$5 FNAME

LOGICAL ERR

INCLUDE °MAPDAT.CMN’

FEFEXXX XXX EXRREB RSB EEREXRERERASRERRENERSELERRELEENEREXE XK E KX
REAL X, ICURSOR POSITION

REAL XCENTR,YCENTR !UTM CENTER OF MAP

REAL XSCALE,YSCALE !METERS/TABLET UNIT

XXX XRRS RS XEXEEEESEXEBARER AR RS EXRRXL SRR SEESEBEXERLFERREKR
CIMMON/MAPDAT/X,Y,XCNTR, YCNTR,XSCALE, YSCALE
ERXEREXLEEE XX EXREEXREEFEERL XL ER R KRS SR EEES R EERERNEERXEREEXEAEXERE

b fud bbb fud pud fuh it b

INCLUDE °WORDS,CMN®
EEEREXXXDELARFERRERLRAXERERSRRXREERERREERREERKERA RSN EEREB K &S

INTEGER*2 PTR !PUOINTS TO CURKENT BYTE
INTEGER*2 N_BYTES INUMBER UF BYTES IN FILE
BITE BITES(11264) 144 BLOCKS ON THE 4081

INTEGER*2 WORDS(5632)!THE MAP COORDINATES ARE I#2
EJUIVALENCE (wORDS(1),BYTES(1))

COMMON/WORDS/BYTES ,NaBYTES,PTR
FXREFERESEREERSEREXREINRERRERRSRTEFEERRE AR KE XN SRR RREREREN]

[ I R e

INCLUDE °FDM.PAR’

1 SESEXEEXEERERERSRFABAEASRENSAEASARARRRRERRSERFERERRARRERREE
1 INTEGER*2 FUM,L.R_M,L_R.D,S5.R.M,S.R.D

1 PARAMETER(

1 + HEADER=}6, !CODE FOR THE HEADER MODULE

1 + L.R.M= 28, ILONG RELATIVE MOVE

1 + LaRaD= 29, ILONG RELATIVE DRAW

1 + SaRaM= 32, - I1SHORT RELATIVE MOVE

b} + S.R.D= 33) '!SHORT RELATIVE DKAW

1 E5SREEFERERRARREERPERRRERRASRREREEEEREEREXRE KRR R RN RAERNENEX

ERR=,FALSE.,
23 FORMAT(1X,AS)
WRITE(6,23)FNANME
CALL CALIBRY(FNAME,FDM,ERR)
DO WHILE((PTR LT N_BYTES) ,AND,(.NOT . ERR))
IF((FDM,EQeS_R_M) ,OR, (FDM ,EQ,L.R_M)) THEN
CALL MUVR(FDM,ERRK)
ELSE IF((FOM,EQ¢SeRal) OR.(FDM . EW,LoRaD)) THEN
CALL DRAWR(FDM,ERR)
ELSE
ERR=,TRVUE,
WRITE(3,*)°IN FILE °,FNAME,” BAD FDM: “,FDM
RETURN
ENDIF
ENDDD
RETURN
EnD
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0001
0V02
0003
0004
0005
0V06
0007
0008
- 0009
. 0010
ovl1
0012
ov13
0014
0015
00106
0017
ou1s
001y
0020
0021
0v22
0023
0024
0025
0026
0027
0u28
0029y
0v30
0031
0032
0033
0034
003y
00306
0037

Saw
a’s

L

«fa
. R
RSP

[
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A My gl i A i

PROGRAM PUBHKEAD
EREEREFEFEFRRIARERFESEEIRERISRREFREEEERF RN EENEFANERSR 2458 S

* TA1S PACKAGE PRUCESSES I[HE 4081=PROLUCED PD8 FILES INTO #
* PILIGONS wHICH CAN 8E DISPLAYED AND PACKED INTO SURFACE #
* FEATURE CODES IN THE TEKRRAIN DATA FILES BY THL KOUTINE ¢
% POBPACK., *

EEBEEBEESERBRERERENERERARNRERFERBEEFXBEXRAEERKER AR IS KRR REESSS
LIGICAL EJF,ERR

INCLUVE “wORDS,CMN*
BASRBREERIEREIREEERRRSEEREIREIEEXERXEFIRXRRXRERRFAREREREXE XS

INTEGER*2 PIR {PIINTS TO CURKENT BYTE
INTEGER*2 N_BYTES INUMBER UF BYTES IN FILE
BYTE BYTES(11264) 144 BLOCKS ON THE 408}

INTEGER*2 WORDLS(5632)!TdE MAP COORDINATES ARE I#2

SAUIVALENCE (#ORDS(1),BYTES(1))

CIMMON/WORDS/BYTES ,N_BYTES,PTR
EEREREBRFERRRARREERNEXRRRERFABRBNRRRFERRERE KR RS SRR R RRERERREXK

CHARACTER$9 NAMEIN,NAMEDUT
DALA EOF/.FALSE./,FRR/.FALSE./
CHARACTER#S NAM
EJUIVALENCE (NAMEIN,NAM)
OPEN(UNIT=3,NAME="PDBERR.TXT*,STATUS="NEW®)
OPEN(UNIT=7,NAME=*PDB.TXT’,STATUS="0LD*)
CALL SETGED
DJ «HILE(,NOT.EOF)
CALL NAMEREAD(NAMEIN,EOF)
UPEN(UNIT=1,NAME=NAMEIN, TYPE="0LL’, FORM="FORMATTED®)
NAMEDUT=NAM//° ,DAT’
UPEN(UNIT=2,NAME=NAMEQUT, TYPE="NEW” ,FORM="UNFORMATTED ")
CALL F1LEREAD(ERR)
WwRITE(3,*)NAMEIN,N_BYTES
CALL PDB2PULY (NAM,ERR)
CLOSE(UNLIT=1)
CLOSE(UNIT=2)
ENDDO.
END
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0001
0002
0003
0004
0005
0006
0007
0004
0009
0010
0011
0012
0013
ov1a
0015
0016
0017
0014
0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
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0030
0031
0032
0033
0u34
0035
0036
0037
0038
0039
0040
0041
0042
0043
0044
0045
0046
0047
0048
0049
0050
0051
0052
0053
0054
0055
0056
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SUKRROUTINE POLYWRITE(POLY,P)
EXEXIBFXEEP RS SRR EEERRERETFREREESESARRBENERRS BRI SENEEERE

* THIS SCALES,TKANSLATES,AND WRITES THE DICITIZED *
* DATA WwHICH HAS BEEN TRANSFORMED FROM KELATIVE *
¥ T) ARSOLUTE FIORM, AND WwRITES THE DATA TO FILE 2 *
EXXEEREEEEXRRFRREREREBRABERE R AR ERABED RN SRR ER RN AR FRENRX
INTEGER®*2 P ! OF VERTICES
DIMENSIDN POLY(1000,2) {VERTICES UF A POLYGON
REAL P1,P2

INCLUDE “CMERID.CMN®
EEREBEREBRFERBEEBAERIRRETRRERRA RSN SRERRRRERARERNENERS
REAL*8 CMERID
REAL P_RAD
CIMFMON/CMERLID/CMERID,P_KAD
EXEERRRAEERREERREFNEERREFEREERAE XS RN AR RENR AR ERKERS
INCLUDE °*MAPDAT.CMN’
EEREREEFRERREAEERENRAEAREEXSXREARREREXREXEXSRERRERXRSAERREXEKE
REAL X,Y !CURSOR POSITION
ReAlL, XCENTR,YCENTR !UTM CENTER OF MAP
REAL XSCALE,YSCALE !METERS/TABLET UNIT
D A e A A PP
CIVMMON/APDAT/X,Y ,XCNTR,YCNTR,XSCALE, YSCALE
EETEEEXARSEN SRR ERBERRERRFEREREERRAERAERREEAREERRRERRERIRREXK
Ceeow TdF. OLD SCALING INFO IS NOT WRITTEN
IF(XSCALE.NE.1,)THEN
Coeoe CINVERT THE ANGULAR MEASUREMENTS TO UTM
P1=POLY(1,1)*P.RAD*XSCALE+XCNTR
P2=POLY(1,2)*P.RAD*YSCALE+YCNITR
CALL ADSMP(P2,P1,CMERID,FEAST,FNORTH)
POLY(1,1)=FEAST+500000,
PUOLY(1,2)=FNORTH
NPTS=1
D0 1=2,P
P1=POLY (I, 1)‘P-RAD‘X5CALE#XCNTR
P2=POLY(TI,2)*P.RAD*YSCALE+YCNTR
CALL ADSHP!PZ,PI,CHERID,FEAST,FNORTH)
P1=FEAST+500000,
P2=FNORTH
Ceee 1¥ THE PJOINTS ARE REASONABLY FAR APART,.,

IF(VELTA(POLY(NPTS,1),PUOLY(NPTS,2),P),P2).GT,200,) THEN

NPTS=NPTS+1
POLY(NPTS,1)=P1
POLY(NPTS,2)=P2

_ ENDIF
FNDDO

IF(DELTA(POLY (NPTS,1),POLY(NPTS,2),POLY(1,1),POLY(1,2)).GT

NPTS=NPTS+1
ENDIF
POLY(NPTS,1)=POLY(1,1)
POLY(NPTS,2)=P0LY(1,2)
WRITE(2)MPTS, ((POLY(I,J),J=1,2),1I=1,NPTS)
NPTS=0
ENDIF
RETURN
EnND
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3 ROADHEXER CALLING SEQUENCE

> ROADHEXER

' ——HEXINIT*

L — OPENERS*

2 — GRIDR*

) F——1GRID*

-j L—NODEHEX .

’ ——GETNDX*

. ——GETREC*

——NOD2HX

; ;——TRANX*

L TRANY*

L— | INKHEX

L GETNDX*
, —GETREC*
4 - GETSUB* ;
~--—HEXSUB ‘ ':’

. e Tranx i
L—TRANY*
5 L HXRECORD ]
_. |—HEXREAD* q
——PACKER* '
F—NOD2HX
‘ |—TRANX*

, - e

¥ L—HXRECORD
. H——HEXREAD*
.i ACKER*

. *Terrain System Utilities
° Figure B-15
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PROGRAM: ROADHEXER ;
ROUT INE ~ 558 3% 2
GETSUB X X
GRIDR X
HEXINIT X | X
- HEXSUB X . :
HXRECORD X
"L INKHEX x | x| x| | T i
NOD2HX X i
' NODEHEX X. X
PACKER X I
'ROADHEXER X X | |

Figure B-16
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0001 SUBKOUTINE HEXSUB(HEXA,HEXB,N)
& 0002 FEEER SRR ERARRRESREALENRFXREREXENEREREEFRRERNERS
& 0003 * BLGINNING AT HEXA, WHICH CONTAINS THE * k
3 0004  # STAKT NJDE, A CHAIN OF ADJACENT HEXES # !
3 0005 s IS GEWERATED TO HEXb, WHICH CUNTAINS * ]
& 0006 * THE STOP NODE FUR A LINK, * y
F 0007 R A AR R R R R R R SR SR R R R R R RSS2 R 2 2 2 2 ) /
v 0008 * INPUTS: * 1
5 0009 * HEXA,HEXB== THE HEXES WwHICH * ]
A 0010 * CONTAIN THE TERMINAL NUDES * 3
3 0011 * Ne= [HE WUMBER OF SUBNUDLS, * j
- 0012 * NOT COUNTING THE ENDPOINTS. * 4
0013 2222 PR R 2 2R L A PR SR R R S R R SRS R R SR 222 2 8
0v14 IMPLICIT INTEGER (H,P) :
0015 INCLUDE*“UT1L:SUB,CMN* 5
OU1lo 1 FRERRRKXE R ERSEXTESEEREEFEXREARNEAFERLRFEKEXREEALERSXRXKE%S .
0017 1 # SUBX,SUBY THE X AND Y COORDINATES Ot THE SUBNODES * )
o018 3 * IN ONE LINK (SEE BDM DOCUMENTATION) * #
0019 1 250X 6R X205 0RRXRRFRIRELRFRLESISRERRERFL LSRRI EXRERRERREX
0020 1 INTEGER*2 SUBX(100),SUBY(100) :
0021 1 CIMMON/SUB/ SUBX,SUBY i
0022 1 $EXEXEESRLRESEFREREEEREEFEXEFEFEFERRERERRERERERRRFEENKKEESE 5
0023 INCLUDE “UTIL:CENTER.CMN® ]
0024 1 FIEXXXERXEXRXREXREESEEFEREE KRR ERREXERREXR R EREXREXRFIEERRREXE o
0025 1 * TdE CENFER OF THE HEX GRID IS AT XORIGIN,YORIGIN |
0020 1 ¥ WAERE THE COORDINATES ARE IN METERS UTM RELATIVE # ]
0027 1 # TO A GIVEW GRID ZONE, * :
002v 1 SRR XRIKENRRRESERIREXBEREBEFIRIERRXERERREERREIRNEEEXEERRXREES -
0v29 1 INTEGER*4 XORIGIN,YORIGIN :
0030 1 CIMMON/CENTER/XORIGIN, YORIGIN 3
0031 1 DATA XORIGIN/500000/,YORIGIN/5700000/ 1
0032 1 XXX XEXFXXFFERXERLXEEEXRRXEXARLEEREERRELRRKNREEESRREERR
0033 LEV=4 :
0034 * .
0035 HEXSTART=HEXA :
0036 HEXSTOP=HEX®
0037 *
0038 1=0
0039 HEXC==1 ! NOT A VALID HEX #
0040 * PROCESS THE SUBNUDE LIST UNTIL THE LINK ¥
0041 * ENTLRS THE TEKMINAL HEX *
0042 DD WHILE(AEXC.NE.HEXSTOP)
0043 I=1+1
0044 X=TRANX(SUBX(I))=XORIGIN .
0045 ¥=TRANY (SUBY (1)) =YORIGIN K
0040 CALL XYL2HA(X,Y,ULEV,HEXC) N
0047 * IF THE SUBNODE IS NOI IN HEXA... * .
0048 LF(HEXSTART,NE ,HEXC) IHEN E
0049 CALL HXRECORD(HEXSTART,HEXC,IADJ) ;
0050 * eeeBUT IS IN AN ADJACENT HEX * :
0051 IF(IAVJ.EU, 1) THEN X
0052 * eeoAND IS NOT IN HEXB * R
0053 IF(HEXC,NE,HEXSTOP) THEN -
0054 CALL HXRECORD(HEXC,HEXSTOP,1ADJ) '
0055 * eeoTHEN IF IT IS ADJACENT TO HEXB,..
0056 YF(IADJ.EQ.1)THEN
0057 * DONE *
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005w
0u59Y
0060
0061
0V62
0063
0064
0V6b
0060
0ve67
oved

e et el s e St A Vet M e et il v Aow Sen g

KFETURN
EJNDIF
DIHERWISE START OVEK AT THIS SUBNODE
HEXSTART=HEXC
ENDIF
ENDIF
ENODIF
GET THE NEXT SUBNOUVE
ENDDO
RETURN
END




0001
0002
0003
0004
0005
0u06
0007
ovos
000y
0010
00311
0012
0013
0014
0015
Ouvlo
0017
=~ 0018
o 0019
g 0020
N 0021
Las 0022
0023
ov24
0025
0u26
0027
0028
002y
0030
ov31
0032
ov3s
0034
0035
ouv3o
0V3/
ov3d
Vo 3y
VL4
ov4l
ov4s
0043
0044
0045
0046
0047
0048
0049
0050
0051
0052
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SUBROUTINe ni-bCOKU(HA,HB, IERK)
EEEXBEREESXREPEFNSRI IS SARBRANNSFFSEFEBERXNEIAEANRSEEESTRNIREER K

* TAIS ROUIINe CUMPUTES TnE SiDt AT WAICH HEXA *
¥ IS ADJATENT TJ dEXB, 1T PASSES THIS INFORMATION *
* Ty PACKER, T-en IT INVERLS Tnk S1DE AND PASSES *
* TaE INVERIEL SIDE ALONG WITH HEXB AND TYPE TO *
¥ PACKER., THIS 15 DONE I'U INSUKE THAT THE CUNNEC~- *
* TLVITY LOJUKS THE SAME FROM BOLIH HEXES., SINCE ONLY *
¥ OUTLINKS ARE CHECKED, SUMETHING OF THIS SURT IS ¥
* NECESSARY, x
EEXFAELEREFATXASEREFRXIEEIERSRARERRAAE SRR EXEEF SRS AR XN EREREEES
* INPUT: HA==THE HEX ADDRESS Of THE FIRST SUBNOJODE ¥
¥ HB=<=THE HEX AUDKESS OF I'Ht SECOND SUBNODE ¥
* OUTPUTI: 1ERR== AN ERROR FLAG ¥
FEXEEESRNERRERRABRREENRBRRNARERR AR R IR ERAXIREEIEXRSEFXXEFERRNE

IMPLICIT INTEGER(H,P)
INCLUVE ‘UTIL:PACK,CMN’

EEXEEEEERERARE R AN ARA SRR NSRS SR RE AR IR RS RRAERABE R RN KRS
INTEGER*4 SIDES ! PACKED CONNECTIVITIES X
INTEGER®4 LTYPE ! CONNECTIVITY FOR CURRENT SIDE *
CIMMON/PACK/SIDES,LTYPE

FERRRRFEEERRRENERRRERERRRENENERERERRRREARERSREXAENERRERERS

SUBTRACT BY ADDING THE INVEKSE

HSTURB 18 THE INVERSE OF THt SIDE AT wHICh
HeXB 1S ADJACENT TO HEXA

HSTURA AND rSIORB ARE In INTERNAL HEX FORMAT
HSTORB=AXADULD(AA,HX1aV(HB))
HSTURA=ZHXINV(dASTORB)

* % BN KN ®

*

GET THE RECJURD FOR HEX “HA® Or CAUSE IT TO
BE INITIALIZED IF NECESSARY

Lu=7?

CALL HEXREAD(HA,S1DES,LU)

+*

IERR 1S A FLAG INDICATING THAT 1wWU ADJACENT
SUBNOUVES #ERE NOT IN ADJACENl'H;XES

LB B B ]

CALL PACKER(HA,HSIORA,lcRK,LU)
If (IERR.EV.0)RETURN ) :

Nuw FOR THE SECUND HEX

HSTORH 1S THE SIDE OF HEXb AT WHICH HEXA
15 ADJACENT

L B K K B 3R ]

CALL HEXREAD(HB,SIDES,LU)
CALL PACKER(Ho,HSTORB,IERK,LU)
THERE SHJOULD BE NO ERROR IF IT GETS PAST
¥ THE FIRST CALL TO PACKEK,
RETURN
END

*
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0004
0005
0006
0007
000y
0009
0010
ou1l
0012
00113
0014
0015
0016
0017
o018
0019
002v
0021
0022
0023
0024
0025
0020
0027
0028
0029
0030
0031
0032
0033
0034
0035
0030
0037
0038
0039
0040
0041
0042
0043
0044
0045
0046
0047
0044
0049
0050
0051
0052
0053
0054
0055
0056
00%7
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SUBROUTINE LINKHEX(UNKRNUM,HEXA)
2R X RS R R R RS 2 R R R R R F R R N E A Y R RS R R R E R R R R R R R R RS Y
» THIS ROUTINE CHECKS THE LINK TYPF FOR
¥ EACH LINK INCIDENT TO A NODE, 1F THE
* TYPE 1S BETwEEN 1 AND 3 (ie; 1F THE LINK
* REPRESENTS A KDAD) THEN THE TERMINAL HEX
x FIR THIS LINK IS OBTAINED FKROM NOD2HX,
¥ IF THE LINK CUNNECTS TIw0 HEXES THEN THE
] SUBNODES COURDINATES ARE READ IN AND EACH
* PAIK OF ADJACENT SUBNUDES(AND THE STAKT
¥
%
¥
Y
x

" N BB RRRNN

AND STOP HEXES) ARE PROCESSED BY HXRECOKD,
EXEBARARIEERNEAN RN RN SRR SRR SRR BERE SRR EREERERLEEXIREND
INPUT: *
LNKNUMe= POINTER TO THE LINKR RECOKD
HEXA== HEX CONTAINING THE NODE .
SERRERRSEREF RN EEEARRARRERE SR ERRNF RN S SRS RE RS KR SRR L K &
IMPLICIT INTEGER (H,P)
INTEGER*2 TMPLINK
INTEGER*4 WRDPDS,SRECNUM,SUBWRD
¥ IF THE LINK CONNECTS TwJ DIFFERENT HEXES,THEN
INCLUDE °UTIL:SUB,CMN’
EEREERRERESRRREARERRERRERRE XSRS EA KSR EEFE SR ERR R KR ERANEEEN
* SUBX,SUBY THE X AND Y COORDINATES OF THE SUBNODES ¥
* IN ONE LINK (SEE 8DM DOCUMENTATION) L
EERXREXFEFXREARERR IR EAREEERAEER SRR R SR RR AR SR AR AR AR XKL K KX EX D
INTEGER®*2 SUBRX(100),SUBY(100)
COMMON/SUB/ SUBX,SURY
SENRERREREN SRR FEERRRRAERRXRREEREFEEP AR RRF KA R KRR RN RS KRB K XK
INCLUVDE °*yYTIL:PACK.CMN’
FESEESRRXREFERENER AR SR EREXRBEXRRREARERAERR AR SRS R RN EXRR XS X
INTEGER*4 SIDES ! PACKED CONNECTIVITIES ¥
INTEGER*4 LTYPE ! CONNECTIVITY FOR CURRENT SIDE «
COMMON/PACK/SIDES,LTYPE
PEEEREFRRERN NSO RRRNERE XK RRAEER LR RA B XERE RSB R A S KRR R R RS S
INCLUDE “UTIL:LNKNOD,CMN’*
EERRRRRERAREREPRANREAREAXERER R AR EREE R KK AR XRE AR XK S S SRR R A RN XS
* ARRAYS FOR THE GRID,NODE,LINK,AND SUBNOUVE FILES .
EEREERRSRAREBARSEACRERERAREREERARARSENER AKX R R XXX SR AR SRR KRR R RS
INTEGER*4 GRID,NODREC,LNKREC,SUBREC
COMMON /LNKNOUL/GRIDC128,128),NODREC(5,100),LNKREC(5,100)
+ LSUBREC(500)
ERRESRXSSAFERRNERRERNNRRERB AR S SRR AR EAS AN ESRENXRER SRS RS EE LR RS
NXTLNKSLNKNUM
Lu=3
0J) WHILE(NXTLNK,NEL,O)
CALL GETNDX(NXTLNK,LRECNUM,WKDPOS)
CALL GETREC(LU,LRECNUM,LNKREC)
N=A4RDPOS

¥ SET LINK TYPE s
TMPLINK=LIBSEXTZV(0,16,LNKREC(3,N))
CALL LIBSINSV(TMPLINK,0,16,LTYPE)

1F(LTYPE.LT,4)THEN
LTYPE=4~=LTYPE
TERMXY=LNKREC(4,4RDPOS)
CALL NUDZHX(TERMXY,HEXB)
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ous58
0059
0060
0061
0062
0063
0064
0065
0066
0067
Q06
0069
0070
0071
0072
0073
0074
0V7S
0076
0077
0078
0079
ousy
0081

.....

T .
......

IF(HEXA.NELHEXB) THFN

CALL HXRECIORD(AEXA,HE»B,IADJ)

1F(IADJ.EQ,0)THEN

ENDIF

ENDIF
ENDIF

SET SUBNJDE

RECuRD POINTER

TMPLINK=LIBSEXTZV(0,16,LNKREC(5,N))
CALL LIBSINSV(TMPLINA,D,16,SRECNUM)

SEI SURNODE WORD POINTER

TMPLINK=LIBSEXTZV(16,16,LNKREC(5,N))
CALL LIBSINSV(TMPLINK,D,16,SUBWRD)

GET THE SUMNODE LI1IST
IF(SRECNUM,NE.O)THEN
CALL GETSUB(SRECNUM,SUBWRD,NUM)
PROCESS THE SUBNODE LIST
CALL HEXSUB(HEXA,HEXB,NUM)

ENDIF

GET THE NEXT LINK RECORD
NXTLNK=LNKREC(2, wRDPUS)

ENDDLO
RETURN
END

.............

P
. '~
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ovoe
0007
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0009
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0011t
0012
0013
0014
0015
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0017
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002b
0027
0028
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0030
0031
0032
0033
0034
0035
0036
0037

b pub pd b d fed b Pt b

SUBRJUTINE NOU2HX(XY,HSTOR)
tt#;tttt:ttatttttttttt#tt;t#tttttttt:;ttt#tttvtttttt

* THIS RUUTINE UNPACKS THE X AND Y COORD- *
* IVATES FRJUM A WORD OF THE LOC DATA BASE, - #
* (FRUM THE NODE OR THE EMMENDED LIWJK FILF) #
* AND TRANSLATES IT TO A HEX ADDKESS, *
EXXXXXEXSFEEEXNERRRRRRRRS X XN ELXEXERXRSXLNXEEBERERS
* INPUTS: XY== THe PACKED COORDINATES *
* OJTPUTS: HSTOR== THE INTERNAL HEX NUMBER  *

EXEERRERRREARRERERRNRFREE AR RN RN SRR NN RREE AR EXAN RSB &
IMPLICIT INTEGER(H,P)
INTEGFR*4 XY, IMPNOD
INTEGER*2 X,Y¥
INCLUDE “UTLIL:CENTER,CMN®
EXXBESRRREER R ARSI RS X NA RS RSN RREERRR NN AR AR EEFEAERERNREE TR K EK

¥ THAE CENTEx OF THE HEX GKID IS AT XORIGIN,YORIGIN ¥
¥ WHERE THE COOKDINATES AKE InWN METERS UTM RELATIVE *
¥ T3 A GIVEN GRID ZONE, ¥

EXXRREREREREREXEXSER RS RS ERR X ERXAERERFAREEX XA RS KEERF RS R KKK
INTEGER*4 XOURIGIN,YORIGIWN
CIMMON/CENTER/XORIGIN,YORIGIN
DATA XORIGIN/500000/,YNDRIGIN/S5700000/

EXEEXEE SRR EXER KRS XL RN XXX EEXF R KRR R XXX XXFRERE XL KR EEEEEXR

b 3

* SET X CJOORDINATE X
TMPNOD=LIGZSEXTIZV(0,16,XY)

CALL LIBSINSV(TMPNDD,0,16,X)
XX=TRANX(X)=XJRIGIN

* SET Y CJIORODINATE
TMPNOD=LIBSEXTZV(16,16,XY)

CALL LIBSINSV(TMPNOD,U0,16,Y)
YY=TRANY(Y)=YORIGIN

LEV=4

CALL XYL2HA(XX,YY,LEV,HSTOR)
RETURN

END
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Petaata it

0001
0002
0003
0004
0005
0006
0007
0008
0009
0010
ou11t
ov12
0u13
0014
0015
00106
0017
N0t
0019
0020
0021
0022
0u23
0024
Qu2s
0020
ov27
ov2s8
0029
0030
ou31
0032
0033
oLi4
0035
ou3e
0037
0038
0039
0040
0041
0042
0043
0044
0045
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SURRDUTINE NODEHEX(NOUVE)
EEFSEBINERABRRSESEREESRN AR ARREEERNEFARERERRRRXE R &

* TnIS ROUTINE ACCESSES THE NODE RECORD *
¥ FINDS TdE HEX WHICH CONTAINS THE NODE, 1
¥ GETS THE LINK PUINTER AND PASSES THIS ¥
¥ PIINTER AND THE HEX NUMBER TO LINKHEX ¥
A2 22 2 2 R R X R R R R R R R R R RSS2SR 2SR R 2 2 2 )]
¥ INPUT: WNODE=- THE HEAD NODE FOR A %
¥ GRID RECJRD FROM THE ¥
x LOC DATA BASE *

FEEXEEXREFEENRBERFRNBARREX R KRR XS RAXXBERARERFEE X ES
IMPLICIT INTEGER (H,P)
INTEGER®4 WRDPODS
TNCLUDE ‘UTLL:LNKNOD,CMN’
EERSEERERFESN NSRS ENFRAEERNRXEF AN EERXREERRRE XS KRB X SR B R XX NEER XA RS -
» ARRAYS FOR THE GRID,NODE,LINK,AND SUBNODE FILES *
RSN RERNEXERREENEREREERRR SR LKA SR RER AR ER AR KX KRN AR RS SR KKK XS K KR K
INTEGER*4 GKID,NODREC,LNKREC,SUBREC
COMMON /LNKNDO/GRID(128,128),NODREC(S,100),LUNKREC(5,100)
+ ,LSUBREC(S00)
EESEBERRS AN AN SR A SR RXRNEREFEEXF A ER R AT EEEXXRE KX KA X IR ES XA RRFEE TR AKX
INCLUDE ‘“UTIL:SUB.CMN’
EEEEESRENRERAS SRR ERNRERRERTRERERRBRARREFREREX NS SR FEREREKRER
¥ SUBX,SUBY THE X AND Y COORODINATES OF THE SUBNODES x
¥ IN ONE LInK (SEE 8D DOCUMENTATION) %
EEBEFENEREERNEERNXERX SRR ERN SRR FARERRERA LSRR AIFF R ER AR R E KX KN KX
INTEGER*¥2 SUBX(100),SURY(100)
CIOMMON/SUR/ SUBX,SUBY
SEEEERXS R RRXERXX BN RE AR A XX AR KA ESRRAREERXXXR XX SRR R R A XX KRR
C
D3 wWHILE (NODE.NE,O)
CALL GETINDX(NODE,NRECNUM,WRDPOS)
LuU=2
CALL GETREC(LU,NRECNUM,NODREC)

NODXY=NOVDREC(5,WRDPOS)
CALL NOD2HX(NODXY,HEXA)
LNK=NODREC(4,WRDPOS)

CALL LINKHEX(LNK,HEXA)

* GET NEXT NODE
NODE=NODREC(1,wRDPOS)
ENDDO
RETURN
END
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0002
0003
0004
0005
0000
ovo?7
ovosg
ovuY
001v
0011
S 0012
; ov13
1 Ovla
e 0U1S
0010
001/
001w
0019
002v
nNv21
ov22
ov23
0u24
0025
0V2b
0027
ov2u
ov29
0030
ov3i
0032
0033
0034
0035
0036
0037
0038
0039
? 0040

ov41
/ 0042
. - 0043
» 0044

0045

00406

0047

0048

0049

0050

0051

0052

0053
. oVsS4
y 0055
0056
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PROGRAM ROADHEXER
REEEXB P XX SXKERSEE SR XXX IR EEEFREEEBELENSXEENFEXR
s T4.5 SEI JF RJUUTINES wAS USED TU “HeXISE® =
* Iit. BU¥=PRIVUCED LOC DAIA FUR GERYAMNY, *
EXEEFSLCXIRERESESFRRPSRRKRKRAEERESXRXXFXEEERESEEERES
I=PLICIY INTEGSER(H,P)
T«TEGEK#*4 X0,Y0
INCLUDE “UTLL:CENIER.CMN”’
EEFEX LSS EREXBEE LR ERNFEREREFELEEEEEXXRERREEEXEKELLEREEXK

¥ THE CENJER OF TAE HEX GRID IS AT XORIGIN,YORIGIN *
* WHERE THE COORDINATES AxE IN METERS UTM RELATIVE #
* TO A GIVEN GRID ZONE, ¥

EERSEERRRNERRSRESS SR RARESEESRERER AR EXFRERXAFFSXRXFA RN R XKD
INTEGER*4 XURIGIN,YORI1IGIN
CI4AmON/CENTER/XORIGIN,YIRIGIN
DATA XORIGIN/S00000/,YORIGIN/STO0000/
EXREEERS RS SR ES AN TPRRRESRNREEEREERANRRERENIRREFSXRFEEREX RS K
INCLUDE °“UTIL:LNKNOD,CMN®
EERRAREEAEXBRRRAERERR SR AEER AR AR ENEEEEE ARSI SR A S ERARE RN SRR EERKF K
* ARRAYS FOR THE GRID,NODPE,LINK,AND SURNODE FILES ¥
EEESRRBARSAERRRASARERER AR R RS BAEEN RS EEN S SRR R AR SR EXSREREKES
INTEGER*¥4 GRID,NODREC,LNKREC,SUBREC
CIOMMON /LNKNQU/GRID(128,128),NODREC(5,100),LNKREC(S5,100)

+ ,SUBREC(500) 3
EXFFXEREREREREXSESRENFARSAXTERERXRERRERLFXRRLEREFERRAFERARENEEERESE 1
* "
* INITIALIZE THE HEX PARAMETERS 3
* THE VARIASLES DLT AND DLN IN HEXINIT MUST 3
* AGREE W1TH THe CENTEK COORDINATES XORIGIN AND »
* YIRIGIN IN CENTER.CMN %
CALL HEXINIT -
* OPEN THE LOC AND HEX FILES
CALL OPENERS
* READ IN THE GRID POINTERS
CALL GRIDR
* X0 AND YO AKE THE RELATIVE COOKDINATES
* OF THE CENTER OF THE AREA TO BE ACCESSED
* THAT IS, XD AND YD ARE.OFFSETS IN METERS
* FROM THE CENTER OF THE HEX GRID.
PRINT*, "ENTER THE COORDINATES OF THE CENTER OF THE ° >
PRINT#, AREA I0 Bt PROCESSED AS METERS FRUM THE HEX ORIGIN®
READ®,XJ, Y0 i
XU=XORIGIN+XD "
YO=YORIGIN+YO B
* SET THE Gklv POINTERS FOR THE CENTER =
CALL IGRID(X0,Y0,10,J0) »
WK1TE(6,%)°NOn ENTER THE LENGTH OF UNE SIDE OF THE SQUARE A.
READ(S,*) LEXT

IEXT=1EXT/20 !DIVIDING BY 2 AND THEN BY 10 (1/2 SIDE,10KM R
D) 1=10=-I&XT,I0¢JIEXT,1 -
bo J-JO*IEXT JO+1EXT,1

NODE=GuID(I.J)
CALL NODEHEX(NODE)
ENDDD
ENDDO
EnD
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0vol
0002
0vo03
0004
0005
ouve
0007
0004
0009
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
0020
0021
0022
0023
0024
0025
Ou2e
0027
0028
0029
0030
0031
0u32
0033
0034
00135
0036
0037
0038
0039
0040
0v4l
0042
0043
0044
0045
- 0046
ova7
0043

aaoanNnaoanoonononnaaonnaonanOoaaOaaaoanqaaonannnnaanNnna0n

(2] nnan

............

SUBROUTINE ADSCCM(IGRLIDN,CMERLD)

EXEELERREEREBEXETLEEREENLREERRLRRSEEREEEEEREELEESEEEFEEEECEEERELS

¥
*
x
L
«
x®
*
L]
4
L J
%
x
%
x
%
)
*
.
£
£
«
£
*
«
L
L
.
&
L ]
L
*
x
x
%

REAL *#8 CMERID
PARAJETER P[=3,141592654

CIMPUTE CENTRAL MERIDIAN
CYERID

RETURN

EnD

EEEEEE AR AR RN R R AR A RN KRB R SRR R AR A SRR EE LR AR XX SR LSRR KSR G X &

NAAE:
ADSCCM == DETERVMINE CENTRAL MERIDIAN OF A GRIDLONE

PURPISES l
IJ CALCULAFE THE CENTRAL MERIDIAN [N RADLANS OF
A GRIDZONE USING THE INTEGER GRID VUMBER (E.3 32 OF °32

DESCRIPTION:
AULTHUR = P, w. DENIIS |
UAST MOUDLFIED 3Y P, we, DENNIS ON 03 JAN 80 ‘
M0U LEVEG DATE DR VUMBERS

01 102979 OR 00009

CALLING SEQWUENCE:
CALL ADSCCM (IGRIDN,CMERID)

«HERE

ARGUMENT NAME POL DATA NAME DESCRIPTION

IGRION GRID.NUMBER INTEGER 3RLD NUMBER

CMERID CENT_MERID CENTRAL 4ERIOIAN |

OF PROJECTILON
INPUT/QUTPUT:
NUNE

RESTRICTLONS:
NINE

= VFLOTJ(IGRIDN*6=1A3)%P1/1340,
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0uo1 SUdROULIVE AUSCOD(FD&G, IDEG, IMEN,SEC)

0002 C
ovo03 c EEERAEEEER SRS EEEREEEE RS SRR ER SRS SE LR EE NS EEAERREEXEE AR KK
0004 c *
0005 o} £ NAME:
ou0lo C % ADSCuUD == CZONVERT UVECIMAL VEGREES 0 DEGREES=MINUTES~-SE
ovo? Cc x
0008 (o % pPJURPISE:
000y c X CINVERTS OEGREES 0 INTEGER DEGREES AND vWIWUTES AND FLO
o010 C * PJINT S LCONDS
0011 C *
0012 C ¥ OESCRIPTION:
0V13 C ¥ AUTHOR = P, W, DENNIS
00114 C * LAST MODIFIED B8Y P, E. KING O4 28 OCT 79
ou1s c L] WU LEVEL DATE OR NU4BERS
001leo C L 01t 102979 DR 00029
0017 C »
0014 C L
0019 C ¥ CALLING SEWUENCE:
0020 (of CALL ADSCDD (FULEG,IDEG,IMIN,SEC)
0021 C % WHERE?S |
0022 o * ARGUMYENT NAME PDL UVAILA NAME DESCRIPTION
0023 C x
0024 C ¥ FOEG INPLDEGREES F.Pe DEGREES
0025 (o b
Qu26 C * I1DeG VDEGREES IN[ESER DEJREES
0027 Cc x
0029 C * IVIN MINUTES INIEGER MINUTES
0029 C *
0030 o x
0031 o X SEC SECOnDS F.Pos SECINDS
0032 C ]
0033 ¢ £
0033 o £ LNPUL/0OUTPUT:
0v3sS C .
0036 C * NONE
0037 C *
00138 c $ RESTRICTLONS:
0039 C * NINE
0040 o x
;é 0041 o SEEERSERESEAERREE LRSS R SRR EEEETXRREB RSB LA S E X B E R AR KRR P KK §
-3 0042 C
:3 0043 o COMPUTE OUFGREES B8Y TAKING INTEGER PART
N ova4 (o VEGREES = INTEGER PART OF ABSOLUTE VALUE OF (INP.DEGREES]
‘4 0045 C
. 0046 IVES = ABS(FULE3J)
0047 Cc
0048 C GET ¥“IWUTES
0049 o MINUIES = (ARSOLUCE VALUE OF (INP.DEGREES) MINUS DEGREES ] ¥ 60
00Sv C
0051 I[N =2 (ASS(FUEG) = IDEG) * 60
0052 C
0053 c GET SECUNLS
0054 of SECJNMUS = [(ARSOLUIE VALUE OF LINP.DEGREES) MIwus NESGREES MINUS MINUT
0VUSS o 00) &% 3600
0056 (o
00S7 SEC = (ABS(FDeG) = IDEG = FLOAT(IMIN)/60,) * 3600,
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L e e )

ovoi

0u02
0903
0vo+
0005
0000
0007
0008
0009
0010
0011
0012

0013

0014
0v1s
00to
0017
0018
0019
0020
0021
0022
0v23
0024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
003e6
0037
0038
0039
0040
0041
0042
0043
0044
ov4s5
0040
jv47
0044
0049
0050
0051
0052
0053
0054
005S
00So
0us7

QOO n nonNOoOONANNOONO0OONNNNNANONANNANONNANANANNANNANANNNNANNNN

T, S i e Jian. Sha Sm e e gy ahse B mig e e
- B oo PSRN O A

SUBRIOUTING ADSCFE(IGRIDN, IENUM)

FEEFRERERERERERERSELEEEENEREBEREEP SR RER SRR SR EEEFER LKL EE XS ER K& ;{

NAME: .
ADSCFE == DETERMINE I'HE FIRST 100K SQUARE &AST -
JF IHe CENTKRAL MERIDIAW
PURPIYSE:
[0 DETERMINE A NUMBER CORRESPONDING TO THE :

FIRSI 100K SUUARE EAST NF THE CENTRAL 4ERKIODIAN

DESCRIPTION:
AULTHOR = P, W, DENwIS
LAST MUDIFIED B8Y P, W, DENNIS ON 7 JaAN 890
1Ju LEVEL DATE DR NUMYBERS
01 102379 DR 00009

CAGLLING SEWUENCE:
CALL ADSCFE (IGRIDN,ILIENUM)

. J NN | RO

JHERE S
ARGUNENT NAME POL DATA NAME DESCRIPTION
LGRION INP_GRIDNUM A 3RID NUMBER 3
LENUM EAST_100K_NUN THE NUMBER CURRESPO
TO THE FIRST EASIIN Y
LEITER i
INPUT/QUTPUT:
NONE
RESTRICTLONS:
NINE

L
x
&
'y
£
Iy
*
%
*
*
&
%
]
*
x
x
x
£
&
x
*
£
L
X
.
'
'y
*
«
x
£
.
%
%

Iy T I Y Y Y LSRR R RTINS

Y
t o

(HE EASLING LETIER ID RANGES FRUM "A=Z° EXCLUDING LETFERS “L”° AND .-
SFARTING #ILH “A® ATl EVERY THIRD GRLIDZOME BEGLINNING WSITH GRIDZINE -
leEe 1,4,7)00es58. SO FUR GRIDZUNES 3,6,9,.+.,60, THE FIRST 100K .
SYUARE EAST OF [HE CENTRAL MERIDIAN CAN BE REPRESENTED dY TnE ZLSI}]
LLTTER, “4°; FOR GRIDZONES 1,4,7s¢¢¢,58, THE FIRSI 100K SJQUARE EAS

IF [dE CEVIRAL MERIDIAN CAN BE REPRESENTED 8Y TdHE SIH LeTTER, 'l.".',,..1
AvD FOR GrRIVZONES 2,5,8,¢04,59, THE FIRST 100K SQUAKE EAST UF THE . |
CENTRAL YERIDILAN CAN BE REPRESENTED BY THE 13rH LETTER, °N° g

eeoFINU IHe REMAINUER OF INP.GRID.NUM DIVIDED &Y 3 ;i

[12M00(CLGRI )N, 3)

CHeCK #'ix RINZONE NUMBERS THAT ARE “ULTIPLES JF 3, l.E.,GRIOZOi
’06,9,.. ',,f\ :.

If THE ReMAINDER EQUALS 0
B-100
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DITEY']
0usy
0060
0ovebl
0v62
0613 IENUM = 2}
0064
0065
0066
0067
0068
0069
J07v ELSEIF (ILl.,c0.1)THEN
9071
0072
N073
0074 L[ENJM = §
0V7s
d07e6
0v77
0078
0079
0080
0081
0082
0083
0084
0uBs ENDLF
Nuge RETuURN
0087 END

(¥ (lonJ.\)) TuEn

SET EASTL100KLRUM £QUAL [0 21 (EAST ID LETTER ‘W)

naOanN (2]

CHECK FOR GRIDZINE NUMBERS INCREMENFED BY 3 STARTING wIfH 1, [.E.,
GRIVZUNES 1,4,7,...,538

ELSELF REMAINDER EJUALS 1

noonononn

SED =ASTL100K.NUM EQUAL IO 5 (EAST IV LETTER ‘g”)

nnao

CAECK FOR GRIDZONE NUYBERS INCREMENTEL BY 3 STARTING wITH 2, I.E,.,
GRIDZONES 2,5,8,4¢0,59

ELSE
SET €ASF.100KoNUM EQUAL PO 13 (EAST ID LETIER °N°)

IENUR = 13

(g} nan anon

ew e
S e

F.o

L L
s ey 0]

sl

—
.l'l. -. '.l‘ -
’

g

@)

LIRICIR o e 4
o v e
.
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~§ 0001 SUBROUTINE ADSCUL(IGRIDL, [GLN, IERFLG)

- 0002 c
-, 0003 C EEREREEREKENER LR R KK R EERE KRR R R R LSRR RN R E R KRR KRB KK KR KK KK E R KL KK

0004 C ¥

0005 C ¥ NA4E 2

0000 C * ADSCGL == PERFURM GRIDZONE LEYTER IO NUMZBER CONVERSION
0007 C *

Vo8 ¢ ¥  PURPISE:

0009 of * 0 CONVERT THE GRIOZUNE LETTER TU A NUMBER FRJM

0010 C * =10 TO 9 (0 THROUGH 9 NORTH OF EQUATUR)

0011 o x

0012 C # DESCRIPTION: ©

0013 C ¥ AUIHUR = P, W. DENNIS

WITE & C ¥ LAST MODIFIED dY P, W, DENNIS ON 08 JAV 80

QU1sS C * 100 WLEVEL DATE D YUMBERS

0010 C ¥ 01 102979 DR 000V9

0017 C *

ouls C *

001y c ¥ CALLING SEQUENCE:

.0020 (of * CALL ADSCGL (IGRIDL,1GLN,IERFLG)

0021 o ¥ AHERE

0022 C ¥ ARGUMENT NAME POL DATA NAME VESCRIPTION

0023 o ¥

0024 (o * [SRIVL GRID.LLETTER THE GRIDZONE LETFER
0025 C x

0026 C x LGLN GRID.LETHUM A VUMBER COIRRESPQND
0027 C * T0 GRIDLLEITER

0028 Cc ¥

0029 C * LERFULG ERR.FLAG.UCS ERROR FLAG (=1 = ER
003v C *

0031 C *

0032 C ¥ [(NPUT/0UCTPUT:

033 C ¥

0034 C * NONE

0u3s5 C ¥

0030 o ¥ RESTRICTIONS:

n037 (of x WINE

IVEY. ] o ]

0039 c SEELEERSEEREREREEEEEE LRSS RRSAEE XS KR KRR RS R KSR RS KA LR EEEEER KKK
0040 C

0041 PARAMETER ERRQOR = =}

VIVE: o

0044 C

o0v44 RYTE IGRIODL

0045 C
-0v4de C

0047 of THE FIRSI 10 LETTERS, °C=M’, REPRESENT GRIDZINES IN THE SOUTH
0048 C AEMISPHERE, “C? wlILL BE REPRESENTED bY =10, °0° BY =3,cee,”" M4’
0049 C IHE LAST 10 LEITERS, °N=X’ REPRESENT GRIDZONES I+ THE NORTHER
0u50 C HEY4ISPHERE, °N’ WILL Be HREPRLSENTED BY O, °P* uY 1, °2° BY 2,
0051 o ,"X° BY 9, THESE NUMBERS wlLL 9E JSED LATER FOx CALCULATING [
0052 o NORTHING

0053 o

0usS4 C

0055 o

0uUSeo o GRIDJLLETTER GREAFER THAN OR EQUAL [Q 67 (ASCILI °C’) ?

00s7 C
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3 0uSs I (IGRLDL.3E.67) CHEN

GRIDLLEITER LESS [HAN OR rQJUAL [0 88 (ASCII “Xx°) ?

Q
(=]
-4
<
non

0u62 I¥ (IGRIDLJ.LE.BY) THEWN

GRIVD.LEFTER LeSS THAN 73 (ASCII °1°) ?

o
<
o
>
nnon

00606 . IF (IGRIDL.LT.73) THEN

SET GRID_LETNUY [0 GRID.LETTER MINUS 77

S

<

[~

&
OO

0v70 I.LV = IGRIDL - 77

eLSE IS GRIDLLETIER GREATER THAN 73 2

ELSEIF (IGRIDL.GT.73) THEN
GRIVL.LELTER LESS IHAN 79 (ASCII ‘0°) ?
IF (IGRIDL.LT.79) THEN
SET GRIDLLETNUM [0 GRIDLLETTER MINUS 78
I5LN = IGRIDL = 78

ELSEILF GRIDLLEITER IS' GREATER THAN 79

o
<
-~J
U<}
nan ann ann anan

QuBo ELSELF (IGRIDL.GT.79) THEN

SET SRID.LLETNUM [0 GRIOWLEITER MINUS 79

(=]

(=]

@®

[ 4
ann

0u9v [sLd = IGRIVUL - 79

Qo
<
O
-
(g}

0092 ELSE
SET ERRZFLAG.UCS

IERFLG = =RROR

(=]

[

U -]

L
(g} nnan

0098 ENOIF
009y ELSe

SEI ERRLFLAGLUCS

[LRFLG = ERROR

(=]
[S
(=4
N
(] ann

3 0105 ENOLF
: 0100 £uLSE

SET ERRFLAG.UCS

-
Q
-
<
o«

naon

0110 [ERFLG = ERROR

(-]
"
[
PSS
-

: 0112 < eDIF
3 0113 LLSE




0115
Olte
011/
01ty
0119
0120
0121

SET ERR.FLAG.UCS

[ERFLG

ENOIF
REZETURN
END

€RRIR

e ACang a0 oot avte arel ar v+

1
]
?
1
4
.
A

IV ) ST AT IEI._J UOUEIR TN . J RPN

I
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0001 SuBROUTINE ADSCLE(LEAST, IuNUM, IEAST, IERFLG)

0002 (o

0uo3 C c;::#:t;;st;*:t;*ct;t;ttc;t:tcvca*t;;tt;:tt;t:t;::;;att;tcztts?
0004 Cc ¥ ’
0005 (o ¥ NAME:

0006 C ¥ ADSCLE == CO#MPUTE [HE EASTING IO THE WCAREST 100 KiLOAw
oo/ C ¥

ouos Cc ¥ PURPJSE?

0009 of ¥ IO COMPUFE THE INFcGER EASTING FRO4 THZ CENTRAL A4ERIDIA
IV §) C ¥ 10 'nE NEAREST 100 X1LUMETERS

ou1l1l C *

0012 of *  PESCRIPTION:

ov1l3 C £ AULHIR = P, we DENWIS

0014 C ¥ LAST MODIFLED BY P, w, DENNIS ON 08 JAV 80

0015 C ¥ 400 LEVEL UVATE DR NUYBERS

Ovlo C * 01 102979 VR 00VO9

QU1 Cc ¥

ouv1s C * _

0019 C ¥ CAULING SEQUENCE:

Q020 o ¥ CALL ADSCIE (LEAST,IENUM,IEAST,ItRFLG)

0021 -C ¥ AHERE® ’

0022 C ¥ ARGUMENT NAME POL VATA NAME OESCRIPTION

0023 C ¥ -
0024 c ¥ LEAST EAST_100K_LET [HE EASTINS LETTER
0025 c ¥ AN MGR -
Qu2o C ¥ -
ou27 C ¥ [ENUA EASTL100KNUM [HE FI&iT SQuaxt EAF
0028 C ¥ THE {EYTRAL HexIDIA-
0029 (o ¥ -
0v390 C * LEAST EASTLINT INFEGER EASTING (N
ov3l C ¥ 100 KM UNITS .
0u32 C ¥ -
0033 C * LERFULG ERR_FLAG.UCS ERROR FLAG (=1 = EK.
0034 C ¥

003% o *

ouv3e C # INPUT/0ULPUT:

0037 C *

0038 Cc NONE

0039 C *

004v C # (ESTRICTIONS:

0041 C * HANE

0042 Cc x .
ouv4s C EEEERKLEERREREEEEER XS RERERNERREERE R AR LK RRREE R SRR LR KA K XK S E XS
0044 C :

0045 PARAMETER ERRUR = =1

0040 (of

0047 BYTE GEAST

0048 C

0049 INTEGER *4 [EAST

0050 C

0051 C

0052 C TD GEI IHe EASTING AEASURED FROM [HE CENTRAL MERIDIAN, UETERNINE
0053 C NUMBER CORRESPONDING IO THE EASI ID LETFTER AND SUATKACT THE .
0094 C NUMBER CORRESPAONDING TO THE EAST ID LEC(TER JF THE FIRST 1VuOK SQU

0055 o EAST OF THE CENYRAL MERLOIAN., THEN MULTIPLY BY 100,000 -
00So o

9057 C
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dUSd
005y
VITEYY
ovebl
0u62
Jué3
Ooves
065
Ovébo
2067
Ovby
0069
00790
0u71
0072
0073
0074
0075
0076
0u77
0078
0079
0080
ousi
0042
0083
ovd4
ouns
Juboe
0u8y
Judd
0089
0v9v
ou91
0092
0093
ov94
0u9sS
0090
0097
009y
0099
010v
0101
0102
0103
0104
0105
0100
0107
0103
0109
0110
0111
0112
o113
0114

nnn 00

e NeNe] aan naOoon

aana aan

aan

anan a0 aan anan

a0 nan

[ EASTLI0UKLLET IS GREATER THAN Ok EQUAL [0 65 (ASCLI ‘A%)
[¥ (LEAST.3e.55) THEN
IF EASTL100KLLET IS GLESS THAN OR EWUAL TJ 90 (ASCII °Z°)
If (LEAST.LE.90)THEN
IF EAST.100K.LET IS LESS THAN 73 (ASCII °I°)
If¥ (LEAST.LE.73) THEN ‘
SEI ZASTLINT TO L EAST.100K_LEL MINUS EASTL100K.NUY MINU3S 54 1 * 1y
IEAST = (LEAST = [ENUM = 54) *¥100 0U0
ELSEIF EAST.10U0K.LET IS GREATER THAN 73
ELSELIF (LEAST.GT.73) THEN
IF EASTL100K_LET IS LESS THAN 79 (ASCII °0°)
IF (LEAST.LF.79) IHeN
SZT EASTLINT TO [ EASTL100K_LET MINUS EASTL100K_NUM MINUS 65 ] = |
[ZAST = (LEASI = LENUM -« 65) %100 000
ELSELIF EASTL100K_LET IS GREATER THAN 79
ELSELF (LEAST,.GT,.79) IHEN
SEI ZAST.INT TO | cAST_100K.LET MINUS cAST_100K.NU+4 WINUS 66 ] * 1
IEAST = (LEAST - IENUM = 66) %100 000
ELSE
EusE
SET ERRLFLAG.UCS
[ERFLG = £RRJIR
ENVDIF
ENOLF
tLSE
FLSe
SET ERR.FLAG.UCS
[ERFLG = ERRIR

ENDIF




.. e A A Sad e M Pl i, S " i A MM S e M T e R e SR R St B et et iy DafC et sl et
>
= 1
{

= : !
a 9115 c |
= Ollo EVOLF .
(' 0117 o .
" 011y C ELSE !
X 0119 c ]
- 0120 ELSE ]
T 0121t C d
- 0122 o SEf ERRFLAG.UCS

0123 o

0124 IERFLG = ERRIR
. 0125 o
- 0120 C ENDILF
-1 0127 o
= 0128 EsOILF
: 0129 o

0130 o ELSE

0131 o
v 0132 ELSE
ka 0133 c )
» 0134 C SET ERRFLAG.UCS d

0135 o
- 0136 IERFLG = ERROR
v 0137 C
koo 0133 C ENOILF 1
X 0139 o i
. 0140 ENDLF b
- 0141 c !
. 0142 c CHECK FOR uASTING BLATANILY OUT UF RANGE I
=~ 0143 o (NJD EASTING LETTER SHOULD 8E MORE [HAN 300 KM FR3IM j
. 0144 o T1E CENTRAL MERIDIAWN ) 1
™ 0145 c ‘
e 0146 If (IERFLG.NE.ERRUR) THEN
b 0147 IF (IEAST.31.300 000 .UR, IEAST.LT.=300 000) THEN
. 0148 IERFLG=ERRIK
> 0149 ENDIF
- 0150 ENDIF
- 0151 RETURN
x 0152 END
-::f
S
a . ]
3 {
: !
)
3 |
B-106 1
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Vo1
nuo2
0V03
ouv4
0005
0000
o 0V07
v 0008
. 0009
0010
ou1ll
0012
. . 0013
3 0014
- 0015
‘ 0016
P 0017
b 0018
0019
L 0020
= 0021
. 0022
0023
- 0024
. 0025
» 0V20
. ov27
o 0024y
- 0029
-2, 0V3v
IR D]
o nui32
’ NV33
0034
X 0035
2036
= 0037
- 0038
~ 0039
- 0040
- 0041
k< 0v42
- 0043
- 0vad
o 0045
4 . 0Vv46
- 0047
¥ 0048
- ov4y
S 0050
2051
v 0052
. 00100
00200
. 00300
AR 00400
e, 00500

..vn.r‘n“"',. e

oMo nNoOonOnOncaonNMaonnaoaOononNnOOoOnOoanOOnNnaOOOaannnOonaoaOnOnNnaoanOnann

0053
0vS4
0055
0V56
0us?

SUBROUTINE ADLCINCISLN, [GRIDY,NL1O0KN, vORTH, ISPHER)

L I

.............

VCLUDE “208PRI.CUM’ S
C ;
o QU4MY COMMON ZDBPRO ]
c 3

INTEGER®4 ZRFDAY,LIDCNT,2YD0G,ZTSEC(4),2TEX(S)
INTEGeR®2 2SPHID,ZYGOAT,ZTSN,2ZRGN,ZRGL,ZMSRST(3,3), Luusr(s1

KRR R E AR AN KRR AR RN RN AR AR R KSR F R AR AR K E RS KN KA K

¥

£ VAME:

. ADSCIN =« COMPUTE THE NORTHING TJU [HE VEAREST 100

¥ KLLOMETERS

*  PURPISE:

* ) COMPUTE THE INTEGER NIRTHING FROM THE EJUATIR

* 1) TdE NEAREST 100 K1LOMETERS

®

£ DESCRIPTLON:

* AUTHJUR = P. w. DENNIS

£ LAST MUDIFIED 3Y P, 4. DENaI[S ON 08 JAN 80

* 4Ju LEVEL VATE DR NUMBERS

* 01 1023979 OR 00009

4

b

¥ CALLING SEQUENCE:

¥ CALL ADSCIN (IGLN,IGRIDN,N10OKN,NORTH,ISPHER)

x AHERE S

x ARGUMENT NAME PDOL OATA NANE DESCRIPTION

b3

¥ LGLN GRID.LETNUM NUMBER CJIRRESPONDIN
¥ THE 3SRIDZONE LETITEK
%

* IGRION INP.GRID_NUM IHE NUMBER OF [HE

A GRIDZONE

] N100KN NORTH_L0UK_NUM THE NU4BER CORRESPO
¥ 100K SQUARE NORTHIN
¥ LETTER

k3 o
. NIRTH NORTHLINT INTEGER NORTHING IN
¥ 100 KM UNITS

x ISPHeR INP.SPHEROID SPHEROILD INDEX

*

5

* INPUI/QUIPUT: 1
¢ i
¥ NONE ﬁ
x 4
* RESTRICTLIONS: ]
[ 3

x (1) [HE REFERENCE GRIDZONE IS IN THE SHARED GLJBAL AREA
L (2) CHE 4GR INQEXED SPHEROID TABLE IS IN THE i
* SHARED GLOBAL AREA, 4
*

x L
EEEEEEKERERARERERERREREEEAEX XK EE AR ER AR LR AR R KA ERX LK ERERE KL EKEN
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......

- l
NY600 Ousds 1 LIGICAL®1 ZiSIC(3),ZTDLWN(25)
00700 005y 1 C
00800 006y 1 CIVMIN /ZDBPRO/ ZRFDAY,ZIDCNT,ZYDOG,ZISEC,ZTIEX,
0u9v0 ovuel 1 2 ZSPHID,ZYGOAT,ZTSN ,ZrGw ,ZISIC, :
01000 Ove2 1 3 ZiDwN ,ZRGL ,ZMGRST,ZLLST *
01100 ove3d 1 C ‘
ovbe4 C !
V06> PARAMETER PI = 3.141593 |
0066 C
0067 C
0068 C
0069 C
0070 INTEGER ¥4 NDIST
0071 INTEGER *& ~NORTH ]
0072 INCLUVE °ADSTAB,DAT’ !
073 1 C tt#tt#tttttt*tt;ttttttttttttt:tct;tt#tttcct;ttt:ttt#:tttt
0074 1 C
0075 1 C TABLE UF SPHEROID AXES
0076 1 C
0077 1 C EEEBEEEREEERELRRREEX KR ERER LS R AR EEXRE R KB KK E XXX XL KR SR LR R LSS
0078 1 C |
ov79 1 DIMENSION AAXIS(9),BAXIS(9)
nueo 1 C
0081 1 C ITHE SEMI-MAJIR AXES
o2 1 C
ovuRs 1 DATA AAXIS /
0084 1 1 6378388., ! INTERNATLIONAL
NDuURS 1 2 6378206., ! CLARKE 1466
OuRd 1 3 6378249., ! CLARKE 1380
ous? 1 4 6377276., ! eVEREST
ouss 1 5 6377397., ! 3ESSEL
o8y 1 o 63781060., ! AUSTRALIAN NAT]
2090 1 7 6377397., ! AIRY
0091 1 8 6378155., H FISCHER
nu92 1 9 6377304, H MALAYAN
vo93 1 ¢C
0094 1 C THE SEMI=MINOR AXAES
0v9s 1 C
0096 1 OATA BAXIS /
0097 1 1 6356912., ! INTERNATIONAL
0098 1 2 6356584., ! CLARKE 1866
0099 1 3 6356S51S., ! CLARKE 1880
0100 1 4 6356075., ! EVERES(
0101 1 5 6356079., ! BESSEL
0102 1 o 63567/5., ! AUSTRALIAN NATI]
. 0t103 1 7 6356257., ! AIRY
27104 1 8 6356774., ! FISCHER
0105 1 9 6356102, H MALAYAN
0106 11 C
0107 1 C
0108 1 C MOD LEVEL DATE DR NUMYBE
0109 1 C 01 110979 OR 000¢
0110 1 C
o111t 1 C
0112 1 C LA & AOUIFIED BY P. E, KING ON 9 NOVEMRER 79
0113 11 ¢C
0114 1 C
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.........................................................

0115

0116
. 011
T_ 011w
0119
N 0120
: 121
- 0122
0123
01243
0125
0126
0127
;- 0128
s 0129 NIORIH = 2 000 000 % (NDIST /2 000 000)
- 0130
- 0131
3 0132
0133
0134
0135
0136
0137
0138
0139
0140
0141
0142
- 0143
e 0144
- 0145 4IRTH = NORIH = 2 000 00O
o 0146
Y 0147
. 0148
i 0149
: 0150
o 0151
- 0152
2 0153

0154
- 0155
RO 0156
. 0157
o~ 0158
A ' 0159
X . 0160
. 0161

0162

0163
o 0164
-7, 0165
0166
0167
0168
; V1bY
J 0170

; B-109

KRR E R B AN R AN E R SRS E R CE N GO RS R AN KRR LSS S S KSR E RS F S
EXEE SRR REEERE KA RSP S EEEB SRS EABEEERURERERPEEEAAS RS EEE

— gt

COMPUTE APPROXIMATE OISTANCE USING GRIVLLEINUM
NORTHLVIST = SEMI_MAJX(GRID_LEINUM * 8 + 4) ¢ PI_CON
NOIST = AAXIS(ZSPHID)*(FLOAT(IGLN)*S, + 4,)¢PL/180,

CALCULATE TO IHE NEAREST 2000 KILLJIMETERS

Lo bean

4
WORTALINT = 2,000,000 # INTEGER PART OF (WJIRIHLDIST DIVIDEN

ncanon naoOnNOhnoaoOoon

ADD ON 100 KILOMETER PART
NORTHLINT = NORTHLINT ¢+ 100,000 * NORTHL100K.NUM

NIJRTH = NUORTH + 100 000 * N1OOKN

CHECK FJR TOUOJ FAR NORTH

s s 0
O

IF NORIH_INT = NORTH.DIST IS GREATER THAs 1,500,900

IFf (NORTH = NUVISP ,GT, 1 500 000) THEN

SEf NORTHLINI IO NORTH.INT MINUS 2,000,000

nnNna nnoanan nNoonan

JOr TUU FAR SOUTH

ELSELF NORIH_DIST = NORTHLINT IS GREATER THAN 1,500,04
ELSEIF (NOIST = NORIH +6T. 1 500 000) THeN

SET NORTHLINT [J NORTHWLINT PLUS 2,000,000

NJRITH = NORTH + 2 000 00O

ENDIF
NJW CHECK FOR THE 1000 KILOMEILER JU4P ACRJISS SPHEROI{
IF ABSOLUTE VALUE UF (NORTHLINT « NORTHLDIST) 1S GREA{
GET INDEX TO MGR INDEXED SPHEROILID TABLE

IRJW = *LGRIUN = ZRGN + 2 1

aaQann anNnanaan Qo0 nno anaann

4ATCH OJT FIOR ZONES 1 AND 60 ‘

A T



...............

= N172 [0~ = }
- 0173 ENDIF

1
3 0175
- 0176
% 0177
e 0178
- 0179 : I¥ (NORIH .GT., NDIST) THEN
0180
013}
0132
0183 NJRTH = NORIH = 1 000 000
0134
u18s
018»
0187
0183
0189
0190
0191
0192
0193 . ENOIF
0194
0195
0196
0197
0198
0199
0200 FLSE
n2ot
0202
0203
0204
02V5
0¢00
0207
0208 RETURN
0209 END

22,99 A, .l

IFf (IABS (NDIST = NURIH).GT. 500 000) THEN

LF NORFH_INT IS GReEATER THAN NUR[H_.DIST

(e N e Ne] n

ananon
AR Lt latalatat

SET NORTHLINLT IO NORTHLINT MINUS 1,000,000

R

ELSe
SEL NORTHLINT [O NUORTHWINT PLUS 1,000,000

HORLH = NORIH + {1 000 00O

na ann na

SET INP_.SPHERJID I0 HIGH BYIE OF MGR.SPHEROID.TAB

ISPHER = ZMGRST(IROW,IGLN = ZRGL + 2)/256

an aaon

SED INPLSPHEROLD TO LOA BYTE OF MGR.SPHEROLD.TAB

ISPHER = MOD (ZMGRSTCIRUW,IGLN = ZRGL + 2), 256)

e R A A A

ENDIF

(g} (2] noo
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0001
0002
0003
0vo4
0005
0006
0007
000y
0009
outv
0011
0012
0013
00113
0015
Oute
0017
0018
0019
002v
0021
0022
0023
0v24
0025
0026
0027
0023
0029
2039
DUVED)
0032
0033
0034
0035
0u3e
0037
0v3sd
0039
0040
0041
0042
Qual
0044
0u45
- 0046
0047
0044
0049
050
0051
0052
00100
00209
00300
Gu400
0u500

(g} (2N e Ee NN Re N RN NN o N N NN N N e e e N s R e N Ne e Ke Ne e e N e ke ke Ns Ee N Ne NeNe K Ko N e

n o

0053
005-
0uSs
IVEY
00S7

SUSRUUILINE AOSCLN(UAT,LONG,NURIH,TEAST, IERFLG)

Rr -

R R KRR RN SRR KRR KRR RN R E R R R AR KRR R KR KR KNSR SN KKK EE KN KK

¥

* NAME:

. ADSCLN == LATLONG TU EASTING=NOKTHING CONVERSLOW 1
* {
*  PURPISE: :
* 13 CJINVERT ASCII LATITUDE AND LONGITUDE fO .
* EASTINGS AND NOKTHINGS, !
]

*  VESCRIPTION: 1
. AUTHIR = P, w. DENNIS

. LAST MODIFLIED of P, w. DENNIS ON 08 JAN 0

* 40U LEVEL VATE DR VUMBERS

. 01 102979 DR 00009

* .

# CALLING SEWUENCE:

* CALL ADSCLN (LAT,LONG,NORTH,IEAST, [ERFLG)

. AHERE:

. ARGUMENT NAME PDL DATA NAME DESCRIPTION

Py }

. [EAST EAST-LCS UT4 EASTLINS

. NORTH NURTH-LCS UM NJRTHING

*

* LERFLG ERK-FLAG-LCS SRRUR FLAG (-1 = £d
x

x

. LAT LAL-LCS LACITUVE (ASCII) |
L

* LOWG LONG-LCS LOVGITUDE (ASCII)

E

*  INPUL/OUCPUT:

. NONE

x

* RESTIRICTIOWS:

]

* (1) THE REFERENCE GRIDZUNE IS IN THE SGA COMMON

*  (2) [HE RFERENCE SPHERUID IS IN THE SGA COMWMON

b

x

ttc:acst:xttctct;tattt;t;ctt:ttt#tttt:tt:t;t#tttctattttctcctT
PARAMCTER PI = 3,141592654

PARAMELTER 0OK=0
PARAMETER ERRUR = =}

[+vCLUDE “ZDyPrO.CUM’

1 C

L C DUvMY COMMON ZDBPRO

1 C

1 INFEGER®4 ZRFOAY,ZI0CNT,2YD0OG,ZTSEC(4),2TEX(S)

1 INTEGER*2 ZSPHIV,LYGOAT,ZTSN,ZRGN,ZRGL,ZMGRST(3,3),4LLST(S

B-111




00600
00700
008u0
Y900
01000
01190

e

(=]
(=}
x

o
nn

L

et e et g s

-----

C O ann ann naon (s EeXg! anNn

0

anOnN - N

ST ONMOoOoanoaanann

100Ul

- Ve

LIGICAL®1 ZTSIC(3),ZTOWw(25)

CJO44Ji /ZDBPRU/ ZRFDAY,<IDCNT,ZYDUG,ZISEC,ZIEX, )
2 ZSPHID,ZYGOAT,2IS8 ,ZKRGN ,ZISIC, i
3 ZIDWN ,4RGL  ,ZMGRST, ZLULST

BITE LAL(2),LUNG(2),IHEMIS
REAL¥Y FLAT,FLONG,CMERID

]

INTEGER *4 NORTH,IEAST . . ﬁ
[NTEGER *2 IDEG,MIN d
INITIALIZE ERR.FULAGLCS IO “0K’ (=0) 4
IERFLG=UK 1

es s CUNVERT ASCII LAT/LONG IO FLOATING POINI RAVIANS

2o FIRST THE LATITUDE

«e«DECJIDE LAT.LCS INTO THE VARIABLES DEGREES,MINUTES,:
eooAND HEMISPHERE .
UVECOUE CHARACTER DATA ACCORDING [0 FORMAI SPECIFICATI/-

WRITE (5,1) LAT,LUNG

FIR4AT (° LAT= °,3A1,° LONG= °,10A1)

DZCI0E (9,1001,LAT,ERRSY9IYS) IDEG,%IN,SEC,L4EYIS
FIR¥AL (21I2,F4.1,A1)

CHECK FOR VALIO LIMITS OF LATLTUDE q
N
IF(IDEGoLrogo .ANDQ HIN.LT.SO QANU. SEC.LI.DO.) THEN !

CONVERTI TO RADIANS

]

FUAT = (DFLOTICIDEG) + DFLOTI(MEIN)/60. + DBLE(SEC)/3600.) 3

IF HEMISPHERE LS “S° CHANGE SIGN o

IF (LHEMIS.EQ.”S’°) THEN

SEP LAT-COORVD [0 NEGATIVE LAT.CUOJRD i

FLAT = =FLAT

ELSELF HEMISPHERE LS NOT “N° SET ERRIR FLAG

ELSELIF (IHEMIS.NEL’N®) [HEN 2

ARLTE (5,2)

FORKMAT (* ERKOR==HEMISPHERE IS NOT NORIH®)

IERFLG = ERROR

RETURN
ENUIF

. EP “ T R . ) )
SO P - WL LS e .. . ST, . - .- . R
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Ull>
Olilo
Vitl7
Olte
0113
0120
0121
0122
0123
0124
0125
012>
0127
0123
0129
0130
0131
0132
0133
0134
0135
0136
0137
01338
0139
0140
0141
0142
0143
0144
0145
0140
0147
0144
0149
0150
0151
0152
0153
0154
0155
0156
0157
0158
0159
0160
0161
0162
0163
0164
0165
0166
0167
01648
V169
0170
0171

a6

(22}

an

nnacoaonaon

1002

nnn aaono

nnan

ann nan

(g R~
-

nnaon anononNnnn

o
P 3 W

AR[LE (5,3)

FIR4AT (’ DEG IS GT 90 UK MIN IS GT 60 UR SEC IS 3T 60.%)
IERFLG = ERROR

ReTUR

ENDLF

eesNUW DO LONGITUDE

«eDECODE LONG.LCS INTO THE VARIABLES JESREES, AINULES -
eeoAND HEMLSPHERE

DECOVE CHARACTER DATA ACCORDING {0 FIRMAT SP=CIFICATI .

2.

DeC30e(10,1002,LAUNG,ERR=999Y) IDEG,MIN,3EC,IHEMIS
FIRYAT (I3,I12,F4.1,A1)

CHECK FOR VALID LONGITUDE LIMIIS
IF (IDEG,LE.180 (AND, MIN,LT.60 .AND, SEC.LI.b50.) T[HEN

CONVERT TO RADILANS

I TRARIOTRRY T,

FLONG = (UFLOTICIDEG)+DFLOTI(MIN)/6V.+ UBLE(SEC)/3600.)%P(."

IF HEMISPHERE IS “w’ CHANGE SIGHN OF LONG

LF (IHEMIS.EQ."#4°) THEN i
SEI LONG.COORD TU NEGATIVE LONG.CODRD
FLUNG = =FLONG y
R
ELSELF HEMISPHERE LS WOT “E°’ SET ERRJIR FLAGS i
ELSEIF C(IHEMIS.NE.’E®) THEN K
ARITE (5,4) g
FORMAT (° HEMISPHERE IS NOT wEST?) ]
LERFLG = ERROR 4
RETURN
ENDIF

ELSE

FJRMALT (” DEG IS GT 180 OR MIN IS GI 60 Ok SET IS GT 60. )
[ERFLG = ERRUR

RETURN

ENOIF

ee o HAVE LAT/LONG IN RADIANS, NUW PROJECT INTJ CYLINDEF,

DEFERMINe THE CENTRAL MERIDIAN OF A GRIDZONE(REF.GRID.
CALL ADSCCM(Z+GNh,CMTRID)

SEl SPHERULU PARAMETERS(REFLSPHERQOLD)
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. « s al
RN R
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« Vs

o B ‘-"-.a A

~
AR A

$ v
XA

)

AN
(I R R R

7 Ad

.
-
",

0172
0173
0174
0175
0170
01177
V173
0179
018y
0181
0182
o183
0184
01485
013b
o147
o184
0189

ERr e 4 R RS

na

ann

aonn (o]

Y999

[=

EOAE et ar-t A ae s S WA ok S AEGR . vt i T S b i S e e AN A et AR
o TR e e : P A R P

CALL ADS5S5P(2sPriD)
PERFURM UTM PRUJECLIUN
CALL ADSMP(FLAT,FLONG,CMERID,FEAST,FNIRTH)

LEAST = FEAST
VJRIH = FnORTH

RETURMN

ExRRJIR EX1T ¢¥OrR bECOUVE
ILRFLG = ERROR

WRITE (5,6)

FJURAT (° DECIODE ERROR?’)

ReTURN
END
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IRCATR

Ol AR

SN - § SO

AR I

YN,

R g

0001
0uo02
0vo0J
ouvuv4
0005
Ovlo
Quu7
0004y
0009
0010
ooul}
0012
0013
oula
0015
Oulo
ovul?
001y
0019
0020
ou21
0022
ov23
0v24
0025
0v2o
0027
002y
0u29

2030

u3l
Qu32
0033
0034
0035
VTR
0037
0038
0039
0v4v
0041
0042
ov4el
0044
ov4s
00406
0047
0048
0049
0Vsv
0051
0052
0053
0054
0055
0056
0057

e N NN N N e R N No Ne RS R NS N e NS NS N2 R oo Ne e Re Ne N Ne Ne e X Ne Ne e ke Ee e Ne R e e N e N e

aQ

annnoaonnaanaon

SU3IRUUTINeE ADOCVIC(IGL Y, IGRIUN,LNORTH, V1UOKN, [E£RFLS)

KRN E R RN R RN A R BN AR RN KB R F R AR R KRR B R KR KKK E KK &

F
L VA AE S

¥ ADSCII == PEKRFURM 10UK NOUORTIHING [D LETILER [0 IVlreGER

* NORTAING CUNVERSI[Ow

'3

¥ PURPJISE:

¥ '3 CONVERT THE 100K NORTHING ID LETITER TJ A

£ NUMBER WHICH CUORRESPUNDS TU IHE NUMBER OF 100K SWUARES

¥ FROM THE EQUATOR (MOUULO 20)

X

€t PESCRIPTION:

¥ AUCTHUR = P, W. DENNIS

¥ LAST MUDIFIEVD 8Y P, A. DENNIS O 08 JAV g0

¥ 430 LEVEWL DATE DR NUMBERS

* 01 102979 DR 00009

]

%

* CAULLING SEQUENCE: :

¥ CALL ADSCNI (IGLN,IGRIDN,LNORTH,N100KN,IERFLG)

x sHERES

X ARGUMENT NAME POL DATA NAME DESCRIPIION

x

x LGRIVL GRIDLLETTER THE GRIVZINE LEITER

*

¥ IGLN GRIDLLETNUM A NUMBER CIRRESPUND
¥ [0 GRID_LUEITER

'3

¥ IERFLG ERRFLAG.UCS ERROK FLAG (=1 = Ek
x

*

¥ INPUL/UUTPUT:

3

* NONE

3

* HESTRICTIONS:

« NJNE

F

FEREERREER KRR R EREERE KR XL KRR R XK KX R KK KRR K KRS RS E A K KRR KRR KX K KK

PARAALTER JK =0
PaRAALTER ERRUR = =}

BYTE ULNORIH

NORTHIWG LETIER IDS GO FROM

“A=V® (NO °I° OR °Q°) ANO STARI UVER

“VERY 2,900,000 METERS (20 SWUARES).

STAR[IWG Al [He EQUATOR,

wlUMIERS AND ALCH °F°

vW43ERS, ‘A’ IS REPRESENCED &Y O,

IN THe NORTHERN HEMLISPHERE

LETPTERS START #ITH “A° rOR [HE JDV GRID

FUR [HE EVENM GRID NUMBERS, 350, f£OR JOU GRID

aNQ *OR EVEN GRID NUMBERS,
8Y 15,.0.; ‘e’
In THE SQUIHeRN HEMISPHERE STARTING AT THE EJUATJIR, LETTER SIANKT
PRIM V AND GO JACKmARDS FOR ODU GRID NUMBEARS, ANV FRJM E AND GO

£yovoy ' Ad 81 14' A’

B-115

‘87 Bf 1, °C* BY 2,000, “V°* oY
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s ¢
QO
[ i d
[
-c

C
C
c
C
C
C
c
C
C
C

s NaNe]

nan nnan nan nnan nnan naon

Nnon

nnon nao aan anan n

..............

3ACKAAKRDS #0r eVeN GrRID NUMBERS, SO, FOR OULD GRID
HEPRESENTEY 8Y =1, “U® BY =2, °T® 8Y =3,.0e, A’
gVed GRID VUMBERS, “E’ [S REPRESENTIEV oY =1, ‘D’
Ve 0l =0,4ee, “F° BY =1y

. Dbt RN e e i S

NU4BERS, °V°
81 =13, AnND FOIR
B8Y -2,¢o.' “A‘

LF NURTAL1VO0K.LE[ IS GREATeR OR ELQUAL TO 65 (ASCII “A°)

IF (LNORIALGE.65) THEN -

IF NJRITHLIUOKLLEIL IS LESS THAN OR EQUAL TO 8o
If (LNORTH.uLE.B80) THEN

LF JIRIAL1U0KLLET IS LESS THAN 73 (ASCII °[7)
¥ QLNORTi.br.73) THEN

SEI VORTHL100K_NUM TO NORTHL100K.LET MINUS 65
N1OUKd = LNJREIH = 65

eLSE IF WORTHL102K.LET IS GREATEK [THAN 73
ELSE LF (ULNIR[H.Gf.73) [HEN

IF NJRIHL1UOKLLET IS LESS THAN 79 @ASCII °0%)
[¥ (LWORTHA.ULF.7Y) THEw

SEIl 0T HAL100K_NUM TU NORTHL10UK.LET MINUS 66
N10OKW¥ = LNJRTH = 66

ELSE I¥ NORTHL100K.LET IS5 GREATER THAN 73
ELSE IF (LVURIH.GT.79) THEN

SET VORTHL100K_NUM TO NORTH_100K_LET MINUS 6/
NLOUKN = ULMJRTH = 67
ELSE

SET ERRFLAGLUCS TO =1
IERFLG = ZRROR

ENU LF

END IF

Euse

SET cRR.FLAGLUCS TU =1
B-116
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(aACE T A LI

0110 [erRFLG = ERRIN

] 011/ (o

- o113y C END IF

y 0119 EvD IF

. 0120 o

% 0121 ELSe

- 0122 c

- 0123 C SEl ERRFLAG.UCS TU =1

, 0124 C

b 0125 [IZERFLG = =1

2 0126 ¢

‘3 0127 EaD IF

i 012y C
0129 ELSE
0130 C
0131 C SEI ERR_FLAG.UCS TO =1
0132 C
0133 ILRFLG = ERROR
01343 o
0135 ENO [F -
0136 C IF ERR.FLAGLUCS [S “JK° (=0) ?
0137 c
0138 IF (IERFLG.EQ.OK) THEN K
0139 o o .
0140 C IF TvP_GRID.NUM LS EVEN j
0141 C ]
0142 [F (AUD(LGRIUN,2).El.0) THEN l
0143 c ' )
0144 C SEf VORTHL10UK_NUM TO NOKTH-100K_JdUM MINUS S ]
0145 C
01406 N1OJUKN = N1QDOKN = S -
014/ C 4
0148 o IF NJRIH.100K_NUM [S LESS THAN ZERU
0149 c
0150 IF¥ (N1OUKN.uT.0) FHEN
0151 C )
0152 o SET ¥ORTHL10UK.NUM TO NORTH100K_NUM PLUS 2V
0153 (o
0154 N10OKN = N10UKN + 20
0155 o
0156 C
0157 Ew IF :
0154 o . 3

0159 ExO IF )

.016v o : ;
oiel C IF GRIVD._LEINUM IS LESS THAN ZERC
0162 C k
0163 I¥ (IGLW,LT,0N) [HEN ]
0164 o ’ )
0165 c SEf vORTH.l100K_NUM TO NORTHo100K_NUM MINUS 20 ]
0166 C |
oie6/ M10OUKId = $1U0KN = 20 3
0168 ~
0169 EvD ¥
017v (o .
0171 EvD I¥
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0001 SUSROUTIVE ADSCNL(NORTH, IEAST,UAT,LONG, IERFLS)
0002 c
LIVOR) C “O‘#O‘Ol't“.‘O‘l‘#*#‘##t*#‘**“#t*t##"t‘l‘l“‘l".“‘t““‘
0004 c *
0005 c * HAME:
0006 c . ADSCNL == EASTING=NORTHING TO LATLONG CONVERSIIN
0007 c *
0008 c ¢ PURPISES
0009 c ’ ID CONVERT EASTING NORTHING IO
0010 c . ASCIL LATITUDE AND LONGITUDE
0011 c *
0012 c # DESCRIPTION:
outl3 c ¥ AUTHOR = P, w, DENNIS
0ul4 C * LAST MUDIFIED 8Y P, A, DENNIS ON Oy JAN 80
0015 c * 400 LEVEL DATE DR VUMBERS
0016 c * 01 102979 DR 00009
0017 c *
0018 c *
0019 c *# CALLING SEQUENCE:
0020 c * CALL ADSCNL (NORTH,IEAST,LAT,LONG, [ERFLG)
0021 c * WHERE S
0022 c * ARGUMENT NAME POL DATA NAME DESCRIPTION
0023 c *
0024 c * (EAST EAST.LCS UTY EASTING
0025 c *
0026 c * NORTH NORTHLLCS * UT® NORTHING
0u27 c *
0024 c * IERFLG ERR-FLAG.LCS ERROR FLAG (=1 = ER
0029 c *
0030 C *
0031 ¢ * LAT LAT-LCS LATITUDE (ASCII)
0032 c *
0033 c * LONG LONG.LCS LONGITUDE (ASCII)
0034 C *
0035 o s INPUI/OUTPUT:
0036 c *
0037 c * NONE
0038 c * )
0039 c # RESTRICTIONS:
0040 c * )
- 041 c * (1) [HE REFERENCE GRIDZONE IS IN THE SGA CIMmMON
.. 0042 c * (2) [HE REFERENCE SPHEROID IS IN THE SGA COMMON
e 0043 C *
s 0v44 o *
7_._; 0045 (of #t####'l*#t#"‘###‘#‘l###“**#t#t#'#‘#*l*t*#*#‘!‘ttt*t##'#‘#‘t
K 0046 C
M 0047 PARAMETER PI = 3.141592654
o 0049 o
b 0049 C
b 0050 c
b 0051 VCLUDE “<DYPRO.COM’
P22 00100 0052

c

o

C OUMMY COMMON ZDBPRO
- 00300 0054 c
o QU400 005S IVTEGER*4 ZRFDA!,ZIDCNT,ZYDOG,ZTSEC(Q),ZTEX(S)
v 00500 0056 INTEGER#*2 ZSPHID,ZYGOAT,ZTSN,ZRGN,ZRGL.ZMSRST(3,3).besrtb

00600 0057 LOGICAL®) ZTSIC(3),2ZTDWN(25)
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00800
00900
01000
01190

1
1
1
1
1

AONNA NNAN AaNnAa AONNN QNAna nNnanan

n

naonaQ

1001

Nn 00 nNnnanaan

2
3

CJlumM3

3YTe
REAL®*

INTES

FEAST
FNORT

CALL

CALL

CALL

FLAT

FLONG

CALL

ENCOD
FIRMA

IF S

IF (F

LAT(9

N /ZVDBPR)J/ ZRFDAY,ZIDCNT,ZY00G,ZTSEC,ZTEX,
ZSPHID,ZYGOAT,ZTSN ,ZRGN ,ZTSIC,
ZTDWN ,ZRGL ,ZMGRST,ZLLST "3

LAT(1),LING(1) S
8 FLAT,FLONG,CM .
R %4 NORTH, LEAST :

(
= IEAST .

H = NORTH &

ees CUMPUTE THE CENTRAL MERIDIAN OF THE REFERENCE GRiDZ;
VETERMINE THE CENTKAL MERIVUIAN OF A GRIDZONE(REFLGRID.H

ADSCCM(ZRGN,CM) .
eo s NORMALIZE TO A COMMON PROJECTION BY FINDING THE LAT:
ees THROUGH THE INVERSE UTM PROJECTION '
SEI SPHEROID PARAMETERS(REF.SPHEROILD)
ADSSSP(ZSPHID)

PERFORM INVERSE UTM PROJECTION
ADSIMP(FEAST,FNORTH,CM,FLAT,FLONG)

.. CUNVERT FLOATING POINT RADIANS TO ASCII DEG,MIN ANC-]
SET LAT-COORD EQUAL TO LAT.COORD TIMES 180 DIVIDED BY -

= FLAT*130,/PIX
SEI LONG_COORD EQUAL TO LONG.COORD TIMES 180 DIVIDED
= FLONG*180,./PI

ee s CONVERT FROM DECIMAL TO O,M,S
CONVERT DECIMAL DEGREES TO DEGREES-MINUTES=-SECONDS

"

ADSCOD(FLAT, IDEG,MIN,SEC)
eeosPUT VALUES IN LAT.LCS USING ENCODE

ENCODE DATA ACCORDING TO FORMAT SPECIFICATION 4
E (9,1001,LAT,ERR=9999) IDEG,MIN,SEC R

T (212,F4.1)

UUFHERN HEMISPHERE

LAF,LT,0,) THEN
SET LAT.LCS(9) TO °S°

)=’Ss”’

B-120




..................................................................

0115 C

0116 ELSE ;
0117 c 1
0113 c ELSE SET LAT.LCS(9) TO “n° N
0119 c i
0120 LAT(9)="N" 4
121 ENDLF K
0122 C eeoNUW DO LONGITUDE i
0123 o CONVERT DECIMAL DEGREES TO DEGREES-MINUTES=-SECONDS i
0124 c <
0125 CALL ADSCULD(FLONG,IVEG,MIN,SEC) %
0126 c ]
0127 c eesPUT VALUES IN LOUNG.LCS USING ENCODE FUNCTION :
0128 c ‘
012y c ENCODE DATA ACCORDING TO FORMAT SPECIFICATIOUN

0130 c

0131 ENCIDE (9,1002,LONG,ERR=9999) IDEG,4IN,SEC

0132 1002 FIRWMAT (I3,I2,F4.1)

0133 o

0134 c eo«SET HEMISPHERE

0135 c IF WESTERN HEMISPHERE

0136 c

0137 {F (FLONG.LT.0.) THEN

0138 o

0139 c SET LONG.LCS(10) TO “w°

0140 c

0141 LING(10)="w*

0142 c

0143 c ELSE SET LUNG.LCS(10) TO °‘E*

0144 c 3
0145 ELSE .
0146 C :
0147 LONG(10)="E" ;
01438 ENDIF <
0149 DJ 1000 IJK=1,9 5
0150 IF (LONGCIJK) .eEQ. ° °) THEN k
0151 LONG(IJK)="0"

0152 ENDIF

0153 IF (LAT(IJK) .EQ. ° “) THEN

0154 LAT(IJK)=0"

0155 ENO(F

0156 1000 CINTINUE

0157 RETURN

0158 c

0159 C ERROR EXIT FOR ENCODE

0160 o

0161 9999 IERFLG==1

0162 RETURN

0163 END
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0001
0002
00013
0004
000S
00006
0007
0008
0009
0010
oo11
0012
0013
0014
0015
0u1le
0017
0o1is
0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
0041
0042
0043
0044
2045
0046
00100
00200
00300
00400
00500
00600
00701
00800
00900
RERMVL)
91100

an e NN N XeNeNe Kas N Ne Ne e e Ne Na e Xe e Ka R Ke X N2l e Ne Nz N Nz Ee Ne e R o Ne Ne Ne Ra N e Ro N R |

nv4?7
00438
0uv49
0050
0051
0052
0053
0054
0055
0056
0057

....................

~~~~~

------

SUBRUUT

kX

]
*
«
%
%
«
%
€
X
X
'Y
X
L ]
X
x
 d
;
¥
x
x
]
%
x
£
¥
L
X
£
L ]
£
.
]
x
x
%
Y

L3

PARAMET

NCLUDE

C
c
C
o

RN N Y e ]
(2]

.........

----------
------

INE ADSCNU(NJORIH,[EAST,MGR, [ERFLG)
FEFERERREEREEREEAREREEREEEE R RO ERERESFRRE SRS EEREEEELLERRS

NAME:
ADSCHU == PERFORM EASTING/NORTHING TO 4Gr CONVERSION
PURP)OSE:
I3 CINVERT Ad [NTERNAL FLOATING
ID AN ASCII MGR

POINT EASTING/NOKRTHING

OESCRIPTION:
AUTHOR = P, v, DENNIS
LAST MODIFIED 8Y P, w, DENNIS Od 08 JAV 80
20U uLEVEL DATE DR NUMBERS
01 102979 DR 00009

CALLING SEQUENCE:
CALL ADSCNU (NORTH,LEAST,MGR,IERFLG)

(1) REFERENCE GRIDZONE IS IN SHARED GLOBAL AREA
(2) REFERENCE SPHEROID IS IN SHARED GLOBAL AREA

AHERE S
LEAST EAST.UCS UTY EASTING
NORTH NORTH_UCS UTM NORTHING
AGR UTM_UCS ASCII MGR STRING
4
IERFLG ERR-FLAG.UCS ERROR FLAG (=1 = Ek |
INPUT/QUIPUT: 1
NONE ?
RESTRICTIONS: %
i

SEEEERREEREREREERRENERRERERREREREREEERRE RN ERSEEANEESEAAEEERE

ER PI = 3.141592654

“21D0aPRO,COM”’

DUMMY COMMON ZUBPRO

INTEGER*4 ZRFUAY,ZIOCNT,ZYDOG,ZTSEC(4),2TEX(S) ;
INTEGER*2 ZSPHID,ZYGOAT,ZTSN,LRGN,ZRGL,ZMGRST(3,3), &LLST(SG
LIGICAL#*1 ZrSIC(S) ZTDWN(25)

CIYMON /ZDBPRI/ ZRFODAY,ZIOCNT,ZYDOG,ZISEC,ZIEX,
2 Z3PHID,LYGOAT,ZTSN
¢+ ZRGL

+ZRGN ,2TSIC,

3 ZIDWN s ZMGRST, ZLLST

B-122
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A a
a2 .

005y
0usS9
0usD
0061
0062
0063
0064
0065
No66
0067
0068
0069
0070
0071
0072
0073
0074
0075
0076
0077
0078
0079
0080,
0usit
0082
ouB3
0vs84
0085
0uBs
0087
ovusd
0089
0090
0091
0092
0093
0094
0095
0096
0097
0098
0099
0100
0101
0102
0103
0104
0105
0106
0107
0108
0109
0110
0111
0112
0113
0114

Pt
.

[

-t
f§
LN 'l

Bt d

B A
el

oonNnn ana oo "noNOonNnaon nnan anon nnonoaonaan anna

anNnan a

2
k]

..................

BYTE MGR(2),ALPHA(24)

ReAL #8 FLAT,FLONG,CMERID

hi'alafaal, s 9P 4'0 ",

[NTEGER *4 [E100,N100,NORTH, [EAST

EXCLUDING -+

SEI ARRAY ALPHA_CHAR EUWUAL TO LETTERS *A-Z°
DAPA ALPHA / .A"’B"'c"'o" ~' !F' 0"0 'H'
.J"'K"’b"'"' 'N' ’P' ':)O"R"
Os"'r"luf"v"odv"x"'Y"'Z‘/

FEAST = IEAST
FNORTH = NORTH

CO%YPUTE THE CENTHAL MERIODIAN OF FHe REFERENCE GRIDZON
DETERMINE THE CENTRAL MERIVDIAN OF A GRIDZONE(REFLGRID.

CALL ADSCCM (ZRGN,CMERID)

TO FIND THE MGR COORDINATES, THE POINT MUST BE NORMALIZ

PROJECTION oY FINDING THE LATITUDE AND LONGITUDE THEN

A CYLINDER TO GET A NEW EASTING/NORTHING

SET SPHEROID PARAMETERS(REF.SPHEROID) 1
CaLL ADSSSP(ZSPHID) S

PERFIRY INVeRSE ULM PROJECTLION (EAST.UCS,NORTH_UCS,CENT. MER'5
LONG_COORD)

CALL ADSIMP (FEAST,FNORTH,CMERIV,FLAT,FLONG) K

GET SPHEROID INDEX FROM LAT=LONG INOEXED SPHEROID TABLE
CALL ADSGSI (FLAT,FLONG,ISPHER,NLORIG)

COMPUTE THE GRID NUMBER OF THE INPUT POINT

SET INP_GRID_NUM TO INTEGER PART OF [LONG.COORO*180 DIVID
+ 186) OIVIDED 8Y 6

r
o
4

IGN = (FLONG*180./PI + 186.)/6, 1
1

IF INP.GRID.NUM IS GREATER THAN 60 J

IF (IGN .GT, 60) [HEN '

PP W

SEl INPLGRID.NUM TU INP_GRID_NUM = 69

Lo o

IGN = IGN = 60
ELSEIF INP.GRID.NUM IS LESS THAN 1}
[HEN

EULSEIF (IGN .LT. 1)

“AJAALJ_‘A




(@] nNnan

nNaoaOnNnNnN naoononn noon naon nnNonaon

nannaaQn NN anon ana (s N g naan

SEl INP.GRID_NUY TU INP.GRID.NUM & 60

ISN = IGN ¢+ 60
ENDIF

IF NOT IN REFERENCE GRID ZONE OR SPHEROID [RANSFJRM IO
IF INP.SPHEROID IS NOT REF.SPHEROID OR INP.GRID_NUM IS NIT |
IF (ISPHER.NE,ZSPHIVD ,OR, IGN.NE,ZRGN) THEN

GET ACTUAL CENTRAL MERIDIAN FOR INPUT POINT

CALL ADSCCM(IGN,CH4ERID)

SEl SPHEROID PARAMETERS(INP.SPHEROID)
CALL ADSSSP(ISPHER)

NOW PROJECT INTU CORRECT SPHEROID

PERFORM UTIM PROJECTION
CALL ADSMP (FLAT,FLONG,CMERID,CEAST,CNORTH)
ROUND IO NEAREST TEN METERS

SET EASTING.NEW_COOKD TO 10 TIMES NEAREST INTEGER OF[EAST
DIVI

CEAST = 10.*ANINT(CEAST/10,)

SET NORTHINGNEW.COOKRD TO 10 TIMES NEAREST INTEGER OF (NORT
oIVl

CNORTH = 10,%ANINT(CNORTH/10.)

ELSE

SET EASTING.NEW_.CUOORVD TO EAST.UCS
CEAST = FEAST

SET NORTHING.NEW.COORD TO NORTH.UCS

CNIORTH = FNORIH

WP = S PP TS ¥

eNDIF
"ZTERMINE THe GRIDZONE’S LETTER

Sel GRIDLINDEX EQUAL O INTEGER PART OF(LAT.COORD¢180/PI.CO
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<

* ~
0

. -
- ot
\ R
-

. : 0172
- 173
: 0174
7 0175
- 0176
01717
Ni74
! 0179
. 0180
’ 0181
0182
. 0183 NDEX = 22
o 0184
- ' n18S _
! 0186 ENDIF
N 0187
’ 0188
0189
0190
0191
0192
0193
0194
N195
0196
0197
0198
0199
0200
0201
0202
0203
0204
0205
0206
- 0207
N 0208
. 0209
3 0210
0211
0212
0213
PR 0214
0215
3 i} 0216
0217
2 . 0218
0219
0220
0221
o 0222
3 0223
0224
0225
0226
0227
0228

MOEX = ( FLAT#180,/PT1 + 1U%. )/8.

ACCOUNT FUR [RREGULAR GRIDZONE LABELED BY “X°

SR

IF GRIDLINDEX IS GREATER THAN 22
IF (VUEX.3T.22) THEN

SEI GRID_INDEX EQUAL D 22 —

naoon nnonNonOn o]

aan

4
-}
SEl GRID_LETTER EQUAL TO ALPHALCHAR (GRIDLINDEX) !

ISLET = ALPHA(NDEX)

DETERMINE [HE 100K SQUARE wITHIN THE GRIDZONE IN WHICH THE POI:.

FIND THE FIRST 100K SQUARE EAST OF THE CENIRAL MERIDILIAN 0F$

E
CALL ADSCFE(IGN,IENUM) 3
FIND THE EASTING ID LETTER BY COUNTING THE NUMBER JF 100K soﬂ
THE EASTING COJORDINATE AnD ADDING THIS TO THE NUMBER CORRESP ]
1ST SQAUARE EAST UF THE CENTRAL MERIDIAN TO GET AN INDEX INIO-|
OF LETTEKS RePRESENTING THE EASTING ID LETIER B

el f, T g

SEI EAST_COUNT EuUAL TO (INTEGER PART OF (EASTING.NEW_COORD +§
IECNT = (CEAST + S.) /100 000. g
IF EASTING.NEW_COORD IS NEGATIVE 5
IF (CEAST LT. 0.) [HEN q
DECREMENT EAST.COUNT ]

IECNT = LECNT = 1
ENDIF q
SEI EAST.100K_LET TO ALPHA_CHAR(EAST_COUNT + EAsr-zooxf
IELET = ALPHA(IECNT + IENUM) é
FIND [HE NORTHING D LETTER BY COUNTING THE NUMBER OF 100M
THE NORTHING COURDINATE '

noaaOonNn aonan n "nan ann annonNnnhaanananan nnnNaonNnaon a0

SET NORTH.COUNT IO INTEGER PART OF ((NORTHING.NEALCOJIRD + S] /i
B-125
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....................................

0229
0230
0231
0232
0233
0234
0235
0236
02317
0238
0239
0240
0241 .
0242 NCNIL2 = 99 ¢ NCNT2
nN243
0244
0245
0246
0247
0248
0249
0250
0251
N252
0253
0254
0255
0256
0257
0254
0259
0260
0261
0262
0263
0264
0265
0266
0267
0268
n269
0270
0271
0272
0273
0274
0275
0270
02717
0274
0279
0280
0281
0292
0283
0284
02858

NCNT = (CNORTH + 5,)/7100 000,
SEI NORTH.COUNT2 TO NORTH.COUNT
NCNT2 = NCNT
IF NURTHINGLNEA_.COURD IS LESS [HAN ZER]

IF (CNORTH LT, 0.) THEN

SET NORTHLCOUNT2 EWQUAL TO 99 + NORITH.COUNT2

nnna nnaoQ ann (@]

i
ENDIF !

DETER4AINE AN INDEX TO THE TABLE OF LETTERS FOR T[HE NORTHI

SEl NORTH.INDEX EQUAL TO ONE PLUS REMAINDER JF [INORTH
NORTHL.LETITERLORIG] DIVIDED 8Y 20])
NOEX = i + MOD(NCWT2 + NLURIG,20)
SET NORTHL100K.LET EWUAL TO ALPHALCHAR (NORTHLINDEX)
INLET = ALPHA(NDEX)
FIND EASTING COORDINATE WITHIN THE 100K SQUARE BY SUBTRACTING ;
OF 100,000 FROM THE EASTING COORDINATE
SET EASTL100K.COORV EQUAL TO INTEGER PARI OF (EASTINGNEW.C
EAST.COUNT*100,000] DIVIDED:
[E100 = (CEAST = 100 000.*IECNT)/10. ;
FIND MGR NORTHING COUORUINATE WITHIN THE 100K SQUARE BY SuUs8
MULTIPLES OF 100,000 FROM THE NORTHING CJORDINATE
SET NORTH-100K_.COORD EQUAL TO INTEGER PART OF (NORTHING
NIRTH.COUNT*100,000 ) OIVIDED 8Y 10
N100 = (CNORTH = 100 000.*NCNT) /10,
IF NORTH.100K_.COORUL [S LESS THAN O
IF (N100 ,LT. O) THEN
SEl NORTH.100K.COORD EUUAL TO 10,000 + NJRTH.JOOK-COOFE

N100 = ~100 ¢ 10 00O

a oo naoon nannNnanNnnan annonannn anan aaoaoanaonn non
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0286 C
0287 ENDIF
0288 C
028y C £+CUDE [HE COMPUTED VALUES, GRID_NUMBER, GRID.LETIER, EAS
2290 c VORIHL100K.LET, EAST_10UK_.COORD, AND NORTH_100K_COORD INT.
0291 o4 13=-CHARACTER ASCIL1 STRING, UTM_UCS :
. 0292 c l
o 0293 o ENCOUVE DATA ACCORDING IO FORMAT SPECIFICATION
iy 0294 C
i 0295 ENCOOE (S,1001,MGR(9)) N100+10 000
- 0296 ENCUDE (5,1001,4GR(5)) LE100+10 000
. 0297 1001 FIRMAT (I5) }
0298 EVCJUDE (5,1002,MGR) IGN,IGLET, IELET, INLET !
0299 1002 FOR4AT (I2,A1,A1,Al)
0300 o
0301 RETURW d
0302 END )
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- 00100 0001 SUBRJIUTINE ADSCUN(MGR,IN,IE, [ERFLG) ‘
oo 00200 0002
by 00300 0003
00400 0004
00500 0005
00600 0006
00700 0007
00800 0003
00900 0009
01000 0010
0011
01200 0012
01300 0013
" 01400 0014
b 01500 0015
: 01600 0016
01700 0017
01800 0018
01900 0019
02000 0020

EEER R KRR KR SR KRR R R R R R RN R R R R RN KX KA EE SRR E R K K X

NAME
ADSCUN == PERFURY MGR TO EASTING/NIORTHING CONVER

AN

ar ety a

PURPOSE: s
0 CUONVERT AN ASCII MGR [0 INTERNAL
EASTING/NORTHING FURMAT

WY

222 a
o
-
[
o
[~

VFSCRIPTION:
AUTHOR = P, W, DENNIS
LAST MODIFIED BY P. w, DENNIS IN 08 JAN 30
MO0 LEVEL DATE DR NUMBERS
01 102979 DR 00009

CALLING SEQUENCE: Y
CALL ADSCUN (MGR,IN,IE,IERFLG)

,‘-‘_’)(nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

02100 0021 WHERE: 1
o 02200 0022 ARGUMENT NAME PDL DATA NAME DESCRIPTION |
o 02300 0023 :
o 02490 0024 IE EASTING .COORD UTM EASTIN
=] 02500 0025 1
-3 02600 0026 IN NORTHING_COORD UTY NORTHING]

02700 0027 Y
M 02800 0028 MGR UTM.UCS ASCIL MGR ST|
) 02900 0029 '
2 03000 0030
% 03100 0031 IERFLG ERR_FLAG.UCS ERROR FLAG (|
- 03200 0032 )
e 03300 0033 INPUT/JUTPUT: I

03400 0034 & ]
- 03500 0035 " NONE d
N 03600 0036 ]

RESTRICTIONS:

- 03700 0037
f 03800 0033
03900 0039
04000 0040
& 04100 0041
% 04200 0042

<

(1) REFERENCE GRIDZONE IS IS SHARED GLOBAL AREA :
(2) THE REFERENCE SPHEROUID IS IN [HE SHARED GLOBAL!

g
9

]

¥
L ]
£
*
%
]
&
x
*
%
%
L ]
&
x
]
)
]
«
)
%
.
&
E
]
%
 J
Y
&
*
)
%
 J
$
.
L ]
L ]

EEER SRS E RN SR E R RN RN RN SRR KRR S SR E SRR EEXEE R KNR
04300 0043 :

04400 0044
04500 0045
s 00100 0046
5 00200 004/
i 00300 0049
00400 0049
00500 0050
00600 0051
00700 0052
, 00800 0053
of 00900 0S4
Y 01000 0055
01100 0056
- 04600 00%7 C

0 : B-128

INCLUDE °ZDBPRO,COM’

DUMMY COMMON ZDBPRO

s XN e DN e N N Xa Ne X2 K Ka Ko kN

INTEGER®*4 ZRFDAY(,ZIOCNT,ZYDOG,ZTSEC(4),4LTEX(S)
INTEGER#2 ZSPHID,ZYGOAT,ZISN,ZRGN,ZRGL,ZM3RST(3,3),2LLSTI(S6
LIGLCAL*L ZTSIC(3),2TDWN(2S)

S ent®s R R a2

CIYMON /ZDBPRO/ ZRFDAY,ZIDCNT,ZYDOG,ZISEC,ZIEX,
ZSPH1D,ZYGOAT,ZISN ,ZRGN ,ZISIC,
LIDwWN ,ZRGL ,ZMGRST,ZLLST

b pub b b b o pub gub pub pus pub
w N

'
»
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04700
04800
04900
05000
05100
05200
05300
05400
05500
05600
05700
05800
05900
. 00000
06100
06200
06300
06400
06500
06600
06700
06800
06900
07000
07100
07200
07300
07400
07500
07600
07700
07800
07900
05000
08100
08200
08300
08400
08500
08600
08700
08800
* 08900
09000
09100
09200
09300
09400
09500
09600
09700
09800
09900
10000
10100
10200
10300

........

B i i

UIVEY: ]
0059y
0060
0061
0062
0063
0064
0065
0066
0067
0068
0069
0v70
0071
0072
0073
0074
0075
0076
0077
0078
0079
0080
0081
0082
0083
0084
noids
0086
0087
0088
0083
0090
0091
0092
0093
0094
0095
009%6
0097
0098
0099
0100
0101
0102
0103
0104
0105
0106
0107
0109
0109
o110
o111
0112
0113
0114

......
........
', A,

nNnNnAanQ naan

(o]

(o]

aaoonn anaQ

(g} nnNnaQ

aonn

nnonoOonooannn

1001 FORWAT(I2,3A1,2I4)

CHECK IF WITHIN UNE GRID NUMBER

REVMEMBER : ZONES 1 AND 60 ARE ADJACENT

CUNVERT THE 3RD CHARACTER OF THE MGR STRING (GRIDZONE LETTER
GRIDLLEINUM, WHERE A POSITIVE NUMBER CORRESPONDS IO THE NORT
PHERE AND A NEGATIVE NUMBER CORRESPONDS TO THE SOUTHERN HEMI

e

PARAMETER 0K = 0
PARAMETER ERRIR = =}

BYTe LNIORTH,LEAST,IGRIDL,MGR(2) {
REAL *B CMERIO,FLAT,FLONG
INTZGER *4 NORTH, [£AST,n100,IE£100,1IN, LE
INITIAULIZE ERRLFLAGLUCS TO ‘UK’ (=0)
IERFLG = OK '
CONVERI THE NUMERIC ASCIL OF THE MGR STRING INTO INTEGER F
BY OECJUDING THe FIRST 2 CHARACTERS INTO INP.GRID.NUM, AND ]
CHARACITERS INTO EAST.100K.COURD AND NORTHL100K.CJORD RESPE

DECDOOE(13,1001,MGR,ERR=9999)IGRIDN, IGRIOL,LEAST,LNORTH,IE10{

IDIF = L[ABS(ZRGN=IGRIDN)

IF (IDIF .GT. 1) THEN

If (IDIF .NE, 59) THEN
IERFLG = ERROR

RETURN

ENDIF

ENDIF

PERFORM GRIDZONE LETTER TO NUMBER CONVERSION(GRID.LETHY
ERR_FLAGJ

CALL ADSCGL(IGRIDL,IGLN,IERFLG)
IF ERRLFLAGLUCS IS ‘UK’ (=0)

If (IERFLG.EJ,0K) T[HEN

CHECK IF WITHIN JONE GRID LETTER
IF (IABS(ZRGL=-IGLN) .uT. 1) THEN
IERFLG = ERROR
RETURN
ENDILF

CONVERT THE STH CHARACTER OF THE UTM STRING (100K NORIHI¢

B-129




104,
10500
10600
10700
19600
10900
11000
11100
11200
11300
11400
11500
11600
11700
11800
11900
12000
12100
12200
12300
12400
14500
12600
12700
12800
12900
13000
13100
13200
13300
13400
13500
13600
13700
13800
13900
14000
14100
14200
14300
14400
14500
14600
14700
14800
14900
15000
15100
15200
15300
15400
15500
15600
15700
15800
15900
16000

0115
Oltle
2117
0114
0119
0120
0121
0122
0123
0122
0125
0126
0127
0124
0129
N130
0131
0132
0133
0134
0135
0136
0137
0138
0139
0140
0141
0142
0143
0144
0145
0146
0147
0148
0149
0150
0151
0152
0153
0154
0155
0156
0157
0159
0159
0160
0161
0162
0163
0164
0165
0166
0167
01638
0169
0170
0171

an nanon anNnonnn nnooaonNnnao Nnnan aonnnn

nnNnna anaoanNna aan naann NN n

AV INTEGER VORTHING, NORTH_100K_NUM b

<
PEKFORM 100K NURTHING ID LETTER IO INTEGER NORIHING CO
(GRIDLLEINUM, INP_GRID_NUM, NORTH_100K _LET,NIRTH_100K _NU]
CALL ADSCNICIGLN,IGRIDN,UNORTH,N100KN, IERFLG) ]
IF ERR_FLAGSUCS IS “0K° (=0)
IF (IERFLG.EQ.0K) THEN ]
e« <DETERMINE A VUMBER, EAST_100K_NUM, CORRESPONDING TO.
ee<EAST OF TnE CENTRAL MERIDIAN JF THE INPUT GRIUZONE
OETERMINE IHE FIRST 100K SQUARE EAST OF THE CENTRAL MES
(INP_GRID.NUM,EAST_100K.NUM) é
CALL ADSCFE(IGRIDN,IENUN) :

es o« COVYPUTE THE EASTING, EAST.INT, MEASURED FROM THE CE
esoTHE INPUT GRIDZONE, TO THE NEAREST 100K

COMPUTE THE EASTING TO THE NEAREST 100 KILOMETERS/ |
(EAST-100K_LET,EAST-100K-NUM,EAST_INT, ERR.FLAG_UCS)
CALL ADSCIE(LEAST,IENUM,IEAST,IERFLG) ]
IF ERR_FLAG.UCS IS °0K*® (=0) }
IF (IERFLG.EQ,O0K) THEN i

SEf EASTING.COORD EWQUAL TO EASTLINT PLUS EAST.100K_ COO
CEAST = IEAST + 10 * IE100

ee+COMPUTE THE NURTHING, NORTHLINT, 9YEASURED FROM THE «
«e s NEAREST 100K

COMPUTE TIHE WORTHING TO THE NEAREST 100 KILOMESLERS/
(GRIDLLEINUM, INPLGRID.NUM NORTHL100K_NUM NIORTH_INT, INP:

CALL AUSCIN(CIGLN,IGRIDN,N10OOKN,NIRTIH,ISPHER) 5
IF INP.SPHEROID IS NUT ZERO i
IF (ISPHER.NE.0) THEN ‘
SEI NORTHING_COORD EQUAL TO NORTH.INT PLUS NIRIH-100K..
CNORTH = NORTH + 10 * N100 i

IF INP_GRID.NUM IS NOT EQUAL TO REF.GRID.NUM OR INP.SP!
NUT EQUAL TJ REF.SPHEROLD
[F (IGRIDN.NE,ZRGN L,OR, ISPHER.NE,ZSPHIOD) THEN :

ee o CUMPUTE THE CENTRAL MERIDIAN OF THE INPUT GRIDZONE
DEITERMINE THE CcvIRAL MEKRIOIAN OF A GRIDZONE(INP.GRID..

CALL ADSCCM(IGREUN,CMERID)
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16100
16200
16300
16400
16500
10600
16700
16800
16900
17000

-17100

17200
17300
17400
17500
17600
17700
17800
17900
18000
18100
18200
18300
18400
18500
18600
18700
18800
18900
19000
19100
19200
19300
19400
19500
19600
19700
19800
19900
20000
20100

. 20200

20300
20400

- 20500

20600
20700
20800
20900
21000
21100
21200
21300
21400
21500

0172
0173
0174
0175
0176
0177
0178
0179
0180
0181
0182
0183
0184
0185
0186
0187
0184
0189
0190
0191
0192
0193
0194
0195
0196
0197
0198
0199
0200
0201
0202
0203
0204
0205
0206
0207
0208
0209
0210
0211
0212
0213
0214
0215
0216
0217
0218
0219
0220
0221
0222
0223
0224
0225
7226

NN

noaan

g naon (@] ann e NeXe! (@] naoaaan ann aQann

nnan

ENOLF
RETURN

SELf NORTH.UCS EQJUAL TO NURTHING.COORD

ve NORMALIZE THE EASTING/NORTHING, EASTING_CJOKD AND N
ve.COMMUN PRIJECTION BY CALCULATING FHE GLAFITUULE AND L
v..THEN A NEA4 EASTING/NOKTHING.

SEf SPHEROID PARAMETERS (INP_SPHEROID)

CALL ADSSSPC(ISPHER)

PERFURM [NVERSE UTM PROJECTION(EASTING_CIOORD,NIORTHING.
CENT.,MERID,LAT.CUOKRD,LONG_CUURD)

CALL AUSIMP(CEAST,CNURTH,CMERIUV,FLAT,FLONG)

ee o COMPUTE THE CENIRAL MERIDIAN JF THE REFERENCE GRIDZ
DETERMINE THE CENTKRAL MERIVDIAN UF A GRIDZONE(REFLGRID.

CALL ADSCCM(ZRGN,CMERID)
SEI SPHEROID PARAMETERS (REF.SPHEROID)
CALL ADSSSP(ZSPHID)

PERFORM UTM PROJECTION(LAT.COORD,LONG.COORD,CENT_MERID:
EASTINGLCOURD,NIRTHING.COORD)

CALL AODSMP(FLAT,FLUNG,CMERID,CEAST,CNORTH)
ENUIF
SET EAST_UCS EQUAL TU EASTING.COORD

IE = CEAST

IN = CNORTH

ELSE

SET ERR.FLAG.UCS !

IERFLG = ERROR 1

ENDIF ]

ENDIF i
1
1
1
j

ENUIF

ERRUR EXIT FOR DECODE

9999 [ERFLG = ERROR
RETURN
END



;-j‘_ 0001 SUBROUTINE ADSGSI(FLAT,FLJING, ISPHER,LNORIG)
e 2002 o
] 2003 o FEEREEXERE R A REELEEEERERRRKRRER RS EAE AR XK F SRR REXR AR KRR E KA KKK KRS ‘
B 9004 c * l
L 0005 o £ JAME: :
L 0006 o * ADSG3I == GET SPHEROLD INDEX FROM LAT=-LONG INDEXED =
- 0007 o * SPHEROID TABLE :
- 0008 C * ;
i' 0009 o *  PURPOSE: ‘
% )010 o * IO DETERMINE IN WwHICH SPHEROID A GIVEN LAT=-LONS
L4 2011 c * [S AND TO RETURN THE NORIHING LETTER ORIGIN :
0012 C * ;
3 0013 o * DESCRIPTION:
-~ 2014 C ¥ AUIHOR - P, W, DENNIS
0015 o * LAST MUDIFIED BY P, W, DENNIS ON 08 JAN 80
2016 o * MOD LEVEL DATE DR NUMBERS
0017 o s 01 102979 OR 00009
0018 o *
0019 o *
0020 c * CAULLING SEQUENCE:
0021 o * CALL ADSGSI (FLAT,FLUNG, ISPHER,LNORIG)
0022 c * WwHERE:
0023 o * ARGUMENT NAME POL UATA NAME DESCRIPTION
0024 o *
0025 c *
0026 o * FLAT LAT.COORD LATITUDE (RADIANS)
0027 o *
0028 (o * FLONG LONG.COORD LONGITUDE (RADIANS)
0029 o *
0030 o * LSPHER SPHEROID.INDEX INDEX JF SPHEROID
0031 o *
0032 c * NLURIG NORTH.LETTER.ORIG ORIGIN OF NORTHING
0033 o * LETTER
0034 o *
0035 o * INPUT/UUCPUT:
0036 o *
0037 o * NONE
0038 o *
0039 c * RESTRICTIONS:
0040 c £ THE LAT=-LUNG INDEXED SPHEROID TABLE MUST RESIDE
0041 o ¢ IV THE SGA
0042 o * .
0043 (o EEEXEREEEAL KL XL E LR AR SRR KRR XXX SRR LR KR XX EF R XXX B R XX EEE XL RE R LK KX
0044 (o
0045 PARAMETER PI = 3,141592654
2 0046 C
0047 INCLUDE “ZDBPRO.COM®

< 00100 0048 1t C
. c DUMMY COMMON ZDBPRO
c

INTEGER*4 ZRFODAY,ZIDCNT,ZYDOG,ZTSEC(4),ZTEX(S)
INTEGER*2 ZSPHID,ZYGOAT,ZTSN,LZRGN,ZRGL,ZMGRS5T(3,3),2LLST(56)]
LIGICAL*1 ZISIC(3),ZTOWN(2S)

(2]

COMMON /ZUBPRY/ ZRFUAY,LIDCNT,ZYOOG,ZISEC,20FX,
2 ZSPHID,2ZYGUAT,ZTSN ,ZRGN ,2T51C,
3 ZrowN ,ZRGL ,ZMGRST,ZLLST

1
1
1
1
00600 0053 1
1
1
1
1

. e

....................
......................

...................

.« -



.........................................................................................
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3 :
= 0L100 0058 1 C \
< 0059 C j
o 0060 c COVERT RADIANS TU TENTHS OF DEGREES ‘
{ 0061 o ;
X 0062 o FENTH_DEGREES = 1800,*%LONG_COOKD DIVIDED BY PI.CONST ;
- 0063 o - .
L 0064 TEND = 1800./PI * FLONG :
< . 0065 o i
- 0066 c SET LONG.INDEX TO =1 :
i 0067 c i
oA 0068 LONG = =1 :
3 0069 C :
-2 0070 c D0 UNTIL LL-SPHEROID.TAB(LONGLINVEX) IS LESS THAN TENTH.
. 0071 o ANU TENTHLUEGREES 1S LESS THAN OR EQUAL TO LL.SPHEROID..
o 0072 c !
v 0073 o INCREMENT LONGLINDEX BY TIwO i
o 0074 c
“ 0075 c ;
- 0070 100 CONTINUE !
e 0077 LING = LONG + 2 i
3 0078 FLOw = ZLLST(LONG) j
- 0079 FUR = ZLLST(LONG+2) !
<. 0080 IF (.NOI,(FLOW .LT, TEND ,AND. TEND .LE, FUP)) !
- 0081 1 GOTO 100 1
o . 0082 C !
x 0083 ¢ ;
o 0084 o :
0085 C '
0085 o SEI LAT~INDEX TO LL_SPHEROID.TAB(LONG_INDEX PLUS ONE) =|
0087 c !
00938 LAT = ZLLST(LONG + 1) = 3 ]
0089 o i
0090 c CONVERT RADIAN LATITUDE TO TENTHS OF DEGREES :
0091 c
3 0092 o TENTH.DEGREES = 1800,%LAT.COURD DIVIDED BY PI.CONST !
: 0093 Cc
~ 0094 TENO = 1800,./PI * FLAT
o 0095 C
- 0096 c V0 UNTIL LL.SPHEROID.TAB(LAT_INDEX) LS LESS THAN TENTH.!
- 0097 c TENTH.DEGREES IS LESS THAN OR EQUAL rO LL-SPHEROID-IAB(:
- 0098 c
0099 c INCREMENT LAT.INDEX BY THREE :
i 0100 o ‘ ‘
- 0101 200 CONTINUE ~
s 0102 : LAT = LAT + 3 X
> 0103 FLOw = ZLLST(LAT) '
.. . 0104 FUP = LLLST(LAI+3) |
2 0105 IF(.NOT,(FLOW LT, TEND .AND, TEND .LE. FUP)) i
0106 1 ' GOTO 200 1
0107 o
o 0108 c :
=~ 0109 o t
J_ 0110 c !
= 0111 c SET SPHEROID.INDEX TO LL.SPHEROID.TAB(LAT.INDEX+1) |
. 0112 o 1
0113 ISPHEF = 7ZLULST(LAT + 1) '
0114 c 1
1
!

. -
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. 0115 C SET NORTHLETTER.ORIG O LL.SPHEROID.TAB(LAT_INDEX¢2)

s 0116 o

: 0117 LNORIG = ZLLST(LAT + 2) g
oty c ]
2119 o IF SPHEROIDLINDEX LS NEGATIVE »
0120 ¢ #
0121 [F (ISPHER .LTI, 0) [HEN -
0122 c ‘
0123 o «+«SPHERJID JUNCTIUN NOT ALONG PARALLEL QR MERIDIAN
0124 o ee«S50 WE NEED I0 INTERPOLATE LINEARLY ’
0125 C .
0126 C eeo [HIS CAPABILITY TO BE PROVIDED LATER .
0127 c - :
0128 ENDILF 3
012y RETURN ]
0130 END

R
N
R
oy
R

|
!

1@
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C_.
-8
0001 SUBRUUTIVE ADSIMP(FEAS[,FNORIH,CMERID,FLAT,FLOWNG)
- 0002 C
::‘1 0003 C REEERER LA R R R E R KR F AR RN A RN R E X SR E X B R RS K KA KR EX R XX KEERF KX KX
- 0004 o ¥
il 0005 o ¥ NAME:
S 0006 o * ADSIYP =« PEKFORM INVERSE UTM PROJECTION
0007 c x
ouns o £ PURPISE:
0009 C x rJ PROJECT THE INPUT UTM CUORDINATES INTOJ [HE
0010 o * EARTH
0011 C x
0012 o4 # ODESCRIVTION:
. 0013 o x AUTHOR = P, w. DENNIS -
= 0ule C * LAST MUDIFLIED 8Y P, E, KING ON S OCT 79
- 0015 c * Y0D LEVEL DATE DR JUMBERS
= 0016 o * 01 102979 DR 00009
M 0017 c * 02 120579 DR 00089
<. 0018 o x
=2 0019 C ¥
T~ 0020 C * CALLING SEQUENCE:
- 0021 c * CALL AUSIMP (FEAST,FNORTH,CMERID,FLAT,FLJNG)
e 0022 (o * wHERE:
5 0023 o ¥ ARGUMENT NAME PDL DATA NAME DESCRIPTION
~. 0024 c *
i 0025, o * ¢FEAST EASTING_COQRD UTM EASTINS
7a 0026 c x '
- 0027 c * FNORIH NORTHING.COORD UTM NORTHING
\=. 0028 C *
0029 C * CMERLD CENT.MERID CENTRAL MERIDIAN
S 0030 c x
~ 0031 C x OF PROJECTION
- 0032 C x
=7 0033 o ¥ FLAT LAT.COORD LATITUDE (RADIANS)
T 0034, o4 *
0035 C x FLONG LONGLCOORD LONGITUDE (RADIANS)
. 0036 C ¥
0037 c * INPUI/OUTIPUT:
- 0038 (o *
"~ 0039 o * NONE
0040 o x
0041 C & RESTRICTIONS:
P, 0042 o x SPHEROIV PARAMETERS MUST BE SET IN COMMON ADSCEAR
£ 0043 C *
0044 C ERESEEBERREARRERREERRERERERSERRKAEEERARERAREE KRR BEE RN KR KRR KKK
& 0045 (o .
reY 0046 PARAMETER K0=,9996
? 0047 INCLUDE °“ADCEAR.COM’
.- 004y 1 C
s. 0049 1 C
i 0050 1 CIMMON /ADCEAR/LSPHER,AXMAJ,AXMIN,A,B,C,E2
~: 0051 1 C
- 0052 1 C PURPUSE:
0053 1 C CONTAINS SPHERUID PARAMETERS
-~ 0054 1 C
<005 1 C
e o0&y 1t C MO0 LEVEL DATE OR NUMBERS
“. 005/ 1 C 01 110979 DR 00009
" B-135
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0USs
0059
0V60
0061
0062
0v63
0064
0065
ovee
0067
0068
0069
0070
0071
0072
0073
0074
0075
0076
0077
0078
0079
0080
0081
0082
0083
0084
0085
0086
0087
LILT]
0089
n090
0091
0092
0093
0094
0095
0096
0097
0094¥
0099
0100
0101
0102
0103
0104
0105
0106
0107

bt pub pubd Jut Pt b b b Pt Jud pub b peh b b pub Pt b b e b

.................................

VARIABLE PDL DATA NANE DESCRIPIION
LSPHER LAST SPHEROLD USED
AXMAJ SEMI_MAJ SEMI=-MAJOR AXIS OF

CURRENT SPHERJID

AXATN SEMT_MLIN SEMI-MINOR AXIS OF
CURRENT SPHERJID

A A 1 ST MERIDIINAL ARC
COEFFICIENT

8 8 2 ND MERIDIONAL ARC
COEFFICIENT

C c 3 RO MERIDIJNAL ARC
CUEFFICIENT

L2 £2 SPHERQID ECCENTRICITY
SQUARED

LAST MODIFIED 8Y P, E, KING QN 9 NIV 79
I I I onr
REAL®*8 PSI,BZ,KZ,KY,AQUAD,BQDB2,CQUAD,X,Y,Z,R00T,FLAT,FLONG
REAL *8 CMERID

nnNnNoOanNnOaononhaOnNnnnNnannaacnNn

D WRITE (S,*) A,B8,C,AXMAJ,AXMIN
C
CeeoCIMPULE PSI (IHE MERIDIONAL ARC PARAMETER)
C
PSI=(FNORIH+B*DSIN(2,*DBLE(FNORTH/A) )+
! C*DSIN(4,.*¥OBLE(FNORTH/A)))I/A
c
c COvPUTE SLOPES AND INTERCEPTS OF PROJECTION RAY
C
B = = FEASI / (3.¥%K0)
KZ = 2.,% 32 / ( DoLE(AXMAJ) * DCOS (PSI) )
KY = DTAN ( PSI )
c

CeeeeSOLVE WUADRATIC EQUATION FOR INTERSECTION OF PROJECTION RAY
CoeeeosdlIH SPHERJIIV; BUT FIRST CALCULATE COEFFICIENTS.
C

AJUAD = 1 + KY®KY ¢ KZ%KZ
BJ4DB2 = Ki*pZ
CAUAD = BLZ*BZ -~ DHBLECAXMAJ)*DBLE(AXMAJ)

X = ( =89082 + DSWURT ( BQLB2 * BEDB2 = AQUAD=*CQUAD )) / AQUAD
Y AXMINSKY®(X / AXMAJ)

Z = KZ * X + 82

RJIOI = DSART (DBLECAXMIN)*DBLE(AXMIN) = Y=*Y)

FULAT = DATAN2 (UBLE(AXMAJ/AXMIN) *# Y ,ROOT )

FLONG = CMERID + DASIN ( =Z/RUOT * DBLE(AXMIN/AXMAJ))

RETURN

END
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- 0001 SUBROUTINE ANSMP(FLAT,FLONG,CMERID,FEAST,FNORTH)
~ 0002 c
P 3003 C EEXEEE KR E LR KX KRS EE RN FX R KK REXFEF R RS LEEEN R EESEEX KK L ECFEXEEEEEEE
{ 0004 c *
. 0005 c £ NAME:
Y« 0006 C . ADSMP == PERFORM UTM PROJECTION
- 0007 o *
» 0008 o *  PURPJSE:
. 0009 o * TJ PROJECT THE INPUT LAT AND LONG INTO THE
0010 o * TRANSVERSE PROJECTION CYLINDER
w0011 o *
S 0012 c * DESERIPTIONS
2 0013 C x AUIHUR = P, #, DENNIS
£ <0014 c * LAST MODIFIED B8Y P, E. KING ON 28 OCT 179
- 0015 o x 4JL LEVEL DATE DR NUMBERS
v 0016 c % 01 102979 DR 00009
s 0017 (o *
> o018 o *
~ 0019 (o * CALLING SEQUENCE:
s 0020 c ¥ CALL ADSMP (FLAT,FLONG,CMERID,FEAST,FNORTIH)
. 0021 C * WHERE S
" 0022 o % ARGUMENT NAME PDL DATA NAME DESCRIPTION
0023 (o *
0024 (o s FEAST EATING.COORD UTM EASTING
002% o .
0020 C * FNORIH NORTHING.COORD UTY NORTHING
0027 o s
0029 o * CMERID CENT_MERID CENTRAL MERIDIAN
T 0029 o .
> 0030 C s OF PROJECTIOw
1 0031 C *
S 0032 c . FLAT : LAT.COORD LATITUDE (RADIANS)
A 0033 c *
0034 C * FLONG LONG.COORD LONGITJDE (RADIANS)
-, 0035 o *
0036 C %  INPUL/0UTPUT:
~ 0037 c *
> 0038 c * NONE
2. 0039 c *
0040 (o & RESTRICTIONS: '
7, 0041 (o *  SPHEROID PARAMETERS MUST BE SET IN COMMON AOSCEAR
= 0042 c x
:: '0043 (o] EEEEEEREREEE XL ELSERE LS LR L LR EELREEREEREEF XX S ELEEREEESEREXEEEEX
o 0044 PARAMETER K0=,9996
Lo . 0045 REAL®*8 SLAT,SULJNG,CLAT,COLONG,FLAT,FLONG,CMERID,PSI
' 0046 INCLUDE °ADCEAR,CUM’
0047 1 C
. 0048 1 C
. 0049 1 COMMON /ADCEAR/LSPHER,AXMAJ,AXMIN,A,B,C,E2
i 0050 1 C
. 0051 1 C PURPUSE:
d 0052 1 C CONTAINS SPHERULID PARAMETERS
7. 00S3 1 C
~ ovs4 1 C
. 005 1 C MOD LEVEL DATE DR NUMBERS
w0056 1 C 01 110979 OR 00009 i
r, 0057 1 C

IS N
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0054
0059
0060
oue61l
0062
0063
0064
0u65
00606
0u67
ouved
0V6Y
0079
0uT)
ne72
ou73
0074
0075
0076
0077
ou78
79
0080
ove1l
0082
0083
0084
Qo085
Ouso
ovaz
0088
ov8y
0090
0091
0092

0093 -

0094
0095
0096
0097
0098
0099
0100
0101
0102
0103
0104
0105
0506

o b pub P b oo b pub (b b fub pub pud peb pub pub b jb b pud

e ¥ XX Ne X XeKe e Nz Ne N e Ne NN N Ne Ne e NeNe N X

VARIABLE PDL UATA wAME DESCRIPLIJN
LSPHER LAST SPHEROLID USED
AXMAJ SEMI_MAJ SEMI-MAJOR AXIS OF

CURRENT SPHERIJID

LAST MOOLFIED BY P, E. KING ON 9 NOV 79
SEERREEREEXERLEREEEBEREEEB RS ERRERERE RS R RN XSRS KR KRS R EREEE S

eeeeCOMPUTE TRIG FUNCTIONS ONCE AND SAVE!

CLAT = DCOS(FLAT)
SUAT = DSIN(FLAT)
CULING = UCIS (FLONG = CMERID) -
SOLONG = OSIN (FLUNG = CMERID)
c
CeeeeCOVPUTE PSI (IHE MERIDIONAL ARC PARAMETER)
o
PSISDATANZ2(UBLE(AXMIN)$SLAT,D8LECAXYAJ) *CLAT*CDLONG)
c

CoeeooelOMPUTE MERIVIUNAL ARC ([ITHE NORTHING)
CooooNORLHAING _CIAQRD = A_*PSL = B.%SIN [ 2*%PSI ] = C_xSIN ( 4%PSI )
C
FNORTH=DBLE(A)*PSI = OBLE(B)*DSIN(2.*PSI) ~ CxDSIN(4.¢PSI)
c
CeeeooeCOMYPUTE EASTING
(of
CeooeEASTINGLCOIRD = [3#KQ#SEMI_MAJ*SDLONG=*CLAT) DIVIDED BY
Ceoe[2%SQAUARE RIOT QF [CLAT*CLAT*COLONG*COLUNG+(1~E2)%SLATSSLAT] +
CeeeeSAVARE ROOT OF ([1-£2*SLAT*SLAT]]
C
FEAST=(3.*KOSVBLE(AXMAJ)*SDLONG*CLAT) /
(2.%0SART(CLAT*CLAT*CULONG*CDLONG+(1~=E2)%SLATSSLAT )
¢+ DSURT(1-E2*SLAT*SLAT))
RETURN
END
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AXMIN SEMI_MIN SEMI=MINOR AXIS OF :
CURRENT SPHERJILD 3

A A 1 ST MERIVIJONAL ARC a
COEFFICIENT

3 8 2 ND MERIDIONAL ARC :
COEFFICIENT ]

c c 3 RD MERIDIINAL ARC -
COEFFICIENT ;

£2 £2 SPHEROIV ECCENTRICITY ~
SQUARED

R TPRARR. -

/

.
y
i
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0001 SU3RUUTINE ADS3SP(LSPHER) 3
0002 .

QU033
0004
0005
0006
0007
0008
0V09
0010
0011
0012
0013
.0014
0015
001le
0017
0018
0019
0020
0021
0022
0023
0V24
0029
0026
0027
0028
0029
0030
0031
0032
0033
0via
0035
0036
0037 PARAMETER K0=.9996
0038 INCLUDE ‘“ADCEAR.COM’
003y
0040
0041
0042
0043
0044
0045
0046
0047
0049
2049
0050
0051
0052
0053
0054
0055
0056
0057

CEEEEERFELEFEFXEXERE R L EERXBEELRXREERREER R RS KR KR L RE KR KRG KX ELESXK

NA4E.:
ADSSSP =< SEIS SPHERUID PAKRAMETERS 1IN COMMJN ADCEAR

NP TR,

PURPISE:
£J CIMPUTE MERIDLONAL ARC PARAMETERS AND SJUARED
cCCENTRICITIY OF THE SPHEROID SPECIFI&D BY ISPHER

DBSCRIPTIONS
AUFTHUR - P, W, DENNIS
LAST MUDIFIED dY P, k. KING ON 4 DEC 79
MOV ULEVEL DATE DR NU4BERS
01 102979 OR 00009
02 120479 DR 00064

FIPUIEF Y TP

POy - ¥ WRIRY)

CALL ADSSSP (ISPHER)
WHERE?:
ARGUMENT NAME PDL DATA NAME DESCRIPTION

T ¥ SRR

ISPHER INPLSPHEROID SPHEROILD [NDEX

INPUT/0ULPUT:

Y

NONe

RESTRICTIONS:
NINE

£
%
£
P
x
x
¥
¥
x
)
¥
«
£
%
%
%
# CALLING SEQUENCE:
%
*
x
 J
x
'
)
)
x
'
*
£
x
E
]

KR EREREE RS RN R R R R RN AR KRR KRR ERER RS A FR SRS RERRE AR EREEERE R XK §

2 ¥e XN KXz NNz Ee KK NN e e Re e Ne N e Re N K e e Ne e e K R N RS RS R N N O]

CIMYUN /ADCEAR/LSPHER,AXMAJ,AXMIN,A,B,C,E2

PURPUSE:
CONTAINS SPHERJOID PARAMETERS

MOD LEVEL DATE DR NUMBERS
01 110979 OR 00009

VARIABLE POL DATA NAME DESCRIPIION

LSPHER LAST SPHEROID USED

AXMAJ SEMI_MAJ SEMI=-MAJOR AXIS OF
C-RRENT SPHERJID

AXMLIN SEMI_MIN SceMI=-MINOR AXIS OF
CURRENT SPHERJID

h (et (b ob Pt fub pub B et b b Pub e b s bt b e B
NN nnnn a0
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A A 1 ST MERIOIIJNAL ARC

1 C

1 C COEFFICIENT

1 C o 3 2 ND MERIDIONAL ARC
1 C CUEFFICIENT

1 C c c 3 RO MERIDIONAL ARC
1 C COEFFICIENT

1 C £2 £2 SPHEROID €CCENTRICITY
1 C SQUARED

1 C

1 C

1 C LAST MUDIFIED BY P, £, KING ON 9 N3V 79

L C SRR ERERSRERERERSRARRRREERREREFERREFLRAERKERRE R AR SERN KA A A KN

INCLUVE °ADSTAB.DAT?’

1 C EEEEEREEREEREEEERE KNSR E RS REE KRR ERREX RN R ERE KRR E S KK KK KRR KKK KK

1 C

1 C FABLE JF SPHERUVUID AXES

1 C

1 C EEEREFERSXEREXRERABRERXRER KRR R LA FRE SRR R EER XS KRR AKX KR K KR

1 C

1 DLMENSION AAXIS(9),BAXIS(9)

1 C

1 C THE SEMI=MAJUR AXES

1 C

1 DATA AAXIS /

1 1 6378388,, ! INTERNATIONAL

1 2 6378206., ! CLARKE 1360

1 3 6378249,, ] CLARKE 1480

1 Y 6377276., ! EVEREST

1 5 6377397., ! BESSEL

1 b 6378160., 1 AUSTRALIAN NATIONAL %
1 7 6377397., ! AIRY

1 ] 6378155., ! FISCHER

1 9 6377304, / ] MALAYAN

1 C

1 C FHE SEMI=-MINOR AXES

1t C

1 DATA BAXIS /

1 1 6356912., ! INTERNATIONAL

1 2 6356584., ! CLARKE 1866

1 3 6356515., ! CLARKE 1380

1 4 6356075., ! EVEREST

1 5 6356079., ! dESSEL

1 6 ©6356775., ! AUSTRALIAN NATIONAL
1 7 6356257., ! AIRY

1 8 6356774., ! FISCHER

1 9 6356102, / s MALAYAN

1 C

1 C

1 ¢ MO0 LEVEL DATE DR NUMBERS
1 C 01 110979 OR 00009
1 C

1 C

1 C LAST 400IFIED BY P, E. KING ON 9 NOVEMBER 79

1t C

1 C .

1 C L SRS EREBEERESEEUS SR ERESE LKA X BEX SR EERERABERRRER S SR LKL KKK E
1 C SCE03ESRSESERESLELER SRR LR EREESERLESELEEREERRESREEREEEE SR
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F1E FULLOWING °IF TeSI® SHOULU BE PERFORMED

[V FUTURE IAPLEMENTATIONS IN URLDER [0 AVOID
PERFORMING CALCULATIONS WHICH WILL BE REDUNDANT
FJR A MAJJRITY OF UCCURENCES

1F [4P.SPHERUID IS NJIT EQUAL TO SPHEROID_INDEX

OO nn

SET SPHEROIDLINDEX EJGUAL TU INPLSPHERQID
LSPAER = ISPHER
wRITE (5,%) °SEl PARAMETERS FOR SPHERUID “,LSPHER

SET SEMI_MAJ BY PERFORMING TABLE LOOK-uP INTO SPHEROID.TAB
AXMAJ = AAXIS(LSPHER)

o

SET SEMI_MIN BY PERFURMING TANLE LOOK-UP INTD SPHEROID.TAB
AXMIN = BAXIS(LSPHER)

e+ oCIMPUTE E2 (ECCENTRICITY SQUARED]

E2 = (1 « (SEMI_MIN DIVIDED 3Y SEMI_MAJ) * 2]
E2 = 1. = (AXMIN/AXMAJ)®*%2

ee+sCIMPUTE MERIDIONAL ARC EXPANSION COEFFICIENTS

Aa = SEMI_MAJ*KOx([ { = E2 VDIVIDED BY 4 =3%E2¢E2 DIVIDED BY 64

>
1]

AXMAJEKO® (1. = E2/4. = 3.¥E2%E2/64.)

Ba = SEMI_MAJ*KO%EZ* [ 1 + E2 DIVIDED BY 4 ) DIVIDED BY 8

noan naoaoan nnNnaon (s NeNp]

[+
"

AXMAJEKO*E2%(1, + E2/74.) /8.,
Ca = SEMI_MAJ*KO*E2*%E2 DIVIDED BY 256

C

AXMAJEKQXE2*E2 /256,

ENDIF WILL GO HERE

nan nnon

RETURN
END

B-141

. .
,,,,,,,,,,,,




o Te e . ‘ﬁrv......-...ﬁ--*‘ff"“’«f‘t}

LN
e 1
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. l‘ n' l.

0v01 SUBRIUTING ORWCUN(WINXY,DSRES, CUNKES,cMIN,ZMAK, Z0DELY)

o 0uu2 FEEEFEE R KRR RN EE RN E R R R RN R R AR SRR EF AR SRR EFEFE TSR SEREEH K EEEREEEEF R 6 XX
s 0vo 3 * ORAWS EUEVAITIJUN CUNTOURS ’ B
t 0u04 ERELEEEEELELFELLEXEXES KSR EE KL RS EXRXEXSLFETRLEERLEEXLLEELEXEELEELEEERK
- ovosS * [NPUTS: WINXY==MIn,MAX JUF EASIING AND NURFHING,RESPeCIIVELY *
S 0006 ¥ DoRES== DATABASE RESOLUTIUN, USUALLY 100UM B
- 0V J ¥ CUNHES== DISTANCE BETWEEN CUNFUURS, ATl LEASL DBRE>S &
- 0008 x ZAIN,GMAX== MLNLMUM AND MAXLMUM EGEVATIIN LN DALA ¢
A 0009 ¥ ZOELT== CUNTOUR RESULULLON, USER=VEFIWEV *
oulv x OUTPUTLS: wINE - ' *
5 ov1ll * NeB, ALL UNLITS ARE LN METERS. ¥
N 0012 x s%% *H, JONES Re LINOLEY ¥%% .
i{ 0U1l3 EEREEEFEEERA RS EE KA R LRREEEEERF KB ERRK S F SR REREF RN AR XEEREXREE KX EXE KX S
;3 guld IMPLICIT LNTEGER®*2 (I=N)
el 0u1sS INCLUDE °MASK,DIM’
._ 001lo 1 35X XEERKEXEEEXREEBEEREEREELECEREEREFEEREEESEXRKEEREREREEX
S/ L D WA | BYTE MASK(400,400,3) '
- QuUls 1 FEREEEEXXSEEFSSLEEERXRREEPRRERFERREEEEEEE RS ERERREE K E R KKK
0019 DLMeNSION WINXY(4) '
0020 o o
0021 C SEL LOWER LEFT AND UPPELR RIGHT INDICES,
o 0v22 c ) ‘
- 0023 IuL=1
L 0U24 IUR=(wINXY(2)=WINAY(1))/DBRES
e 0025 JuL=t '
3 0u2e JURS(WINXI(2)=WINXY(3))/DBRES
— ov2/ C
' 002y C SEL {,J INCREMENT,
= 0u29 o ’ '
o 0030 [JOELTA=MAXL1(CONRES/DBRES,1.)
}3 0031 C
- 0V32 c SEF X,Y LNCREMENT
o 0V3s Cc
el 0034 XIDELFA=DYRES*FLOAT(LJDELIA)
- 0V3s C ) ’
) 0u3lo cC FUOKCE MINIMUM IO BE NON LNTEGER,
= TRy c o )
wr 0u3s ZMINSANLNLE(LMAN) #0005
al- 0V39 C ' '
0040 C rORCE & ANCREMENT U BE LNTEGER,
N ov4l o | B S
e ou42 ZUELT=ANINT(ZUELT)
. 0vas C B i
e HITY 2 (o s0Am COWTJIUKRS,
o Vu4sS DU HELGHT=SZMINSLDELL, ZMAX, ZUELT
M 0046 C T ' )
Ay 0v4/ C £SEL VALUE UF MASK FOR [HE [HREE SIVES THUS:
L 0v4d c SVALUE JF 0 ==  NUT CHECKED ) ’
o 0v4d C $VALUE JF | ==  INTERCEPI’
o D IVEYT c SVALUE JUF 10  ==- NU [NIERCEPT
ey 0uS1 V0 K=1,3 S
] 0vus52 T DJ J=JLL,JUR,LJVELTA
. 0053 V0 IsILL,IuR,IyDeLEA
- 0VS4 " MASK(L,Jd,K) = 0
0usS5 ENVDO
- 0VsSe EnDUO
e 0us/ eNVDU
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e e T s T L S S Ly T R Ty TN e e e v ® gy

0054 C *
LY C x L1+l
OUbo C ‘ LB BN BN BN BN BN BE BN )
ovel c . .o .
0062 C ¥ .« .
0vb3 C x e . .
oubd C £ 2 . 3 o Ix+1
0u6> C ¥ . o o
0066 C ‘ * * L ]
006’ c * L ] L N
_0068 c ‘ L K BF B AR IR B AN 3
U639 c ] X, 1¥ 1
0070 C x '
- 0071 C
0072 o £5CAN BJUTIIOM EDGE FUR TRACE SILARTING POINES,
0v73 LY = JubL B B T
0074 YY=FuOAT(LY/LJUELTA)*XYUELLA
0075 vo Ix=1LG, LUk, LJUELTA
0076 ICRJISS = 0
0017 IF(MASK(IX,[Y,1) EQ. 0) TIHEN
ou’s " CALL LINFERS(IX,1Y,IXx+"
0y + [JOELLA,IY ,HELGHT, FRALC, LCROSS)
0080 ENDLF
pusl IF(ICROSS .EQ, 0) THEN
ous2 CTMASK(IX,LY,1) = 10
ovY3 ELSE i ‘
ou8a LENTER = 1
0u8sS LEJP = 0
Qudo KRSFLUALCIX/ZIJDELEA)XXYDELTA
ous AX = X + XYUELIA % FRrRAC
ouds CALL MOVeE (X&,XY) h
TR LXX=IX )
0V9u : Lyy=1y
0091 CALL TKACE (LXX,IYY,LENTER,If0P,HELGHT, MASK,
0vY2 $ &YUELIA 1LL, 1UR,JLL,JUR, IJDELTA)
0093 ENDLF
0v9d ENODU
0VY>5 o
ouYe o #3CAN SIDE 2 UF RESULUFLUMN ELEMENIS FUR TRACE STARTING POLNIS, |
0097 V0 IY = JLL,JUR, LJUELTA 1
0094y " YsSFLOATP(IY/IJOELTA)*XYDELTA |
0vY9 DU (X ="1LL,IUR,IJOELEA ~ 1
T 0100 c ’
0i01 LCRISS = 0
. 0lo2 : IF(MASK(LIX,1Y,2) .ed. U) THEN
0ios ‘CALL INTERS(KX,LY,Ix, *
0iva + LY+ LJVELTA,dELGAHT, FHAC, ICROSS)
0io0s ENOI¥F ) T
0ios c .
0io7 LF(ICRUSS .EJde 0) THuN
0i0¥ "MASKCLX,LY,2) = 1V
0109 tLSE
0i1d Ltoe = 0
oitl IENLER = 2
nite XX=¢LOAT(LX/IJOLLIA)$AYUELTA
o113 YY = ¥ ¢ XYOELTA # ¢RAC
o114 CALL MOVE (XX,YY) ~

B-143

D T P . e i T T T T R



" pAar oA Aol Bt s O B OO A AT A Aot A S M S RN R At P 2t B SRR A A AR AR A A R R |
011> IXX=IX
Oile [YY=I{
0il} CaLL [RACE (1XX,I(Y,IENTER, LTOP,dEIGHT, MASK,
oits $ "XYOELLA,LLL,IUR,JLL,JUR,IJDELLA)
0il1y [rop = 1 CT i '
0120 IENLER = 2
0i21 CALL MOVE (XX,YX) ?
viz2 [AXSIA=LJUELTA
0i23 [yy=1y
vi2a CALUL FRACE (1XX,I(Y,lLNFER,LTUP,HEIGHL ,MASK,
vi2s S 'xxuabe,Iub,IuR,JuL,JUR,IJDsLIA)
vido eNOIF ’ ’ ’ T
0iz2/} ENDUY
> vi2e eNULY
el 0i29 C
~%  0i30 ENDUO
e 0131 ReTURN
S 0i32 END ™
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o001
Qu02
0vo03
0004
0v05
0u0o
0vo!
0uod
0009
0010
0011
0u12
0ut3
0014
0uis
001lo
ovti)
ovis
0vV19
0020
0021
0022
ou2s
0024
0025
Qu2b
o2/
ov2d
ou29y
0u30
0u3l
0u32
Qui3
TR
0u3S
ITEY
0u3i
003y
0u39
ov40
0041
0va2
ou4dl
VIV Y
0u4s
0v4ae6
oval
Qu4an
0049
0059
0uS1
0052
0053
0054
ouSH
ousSs
VS /

e XeNeXe

Pt e b b et Pt bt o b

o gt pus et e P

SUBRUOUTLINE rFEATURES(INCR)
t*#;t#t!ttt#l##!ttt#*¥#¥*tttt¥*ttltt#*tt#ttt#t*tt##!*#t#t*t#*t

¥ [1E’ FtAfUKE CJDES ARE UVISPLAYeD ON A [EK 4027 B ¥
¥ DRKAw#ING THE CJULUMNS IN APPRUPRIATE COLOKS ¥
Il I s I s T Ty TN T I IIITIIINITYTS
¥ INPUTS: INCR, [IHE INCRLMENL ¢OK MOVES AND DRAWAS ¥
¥ IT IS5 USUALLY SEf TO 1 OR 2, ¥
¥ QUTPULS: NOWE %

ttt;tc:;t#;:ttt;##t#t4ttt¢ttttt:##tt#¥¥:#*t;:;#tt#ttt#:t*:tt#t
INTEGER#2 INCR
DAMENSLION IwINC(C4)
INCLUDE “wINDU.,CMN’
FEREEAREEEERXERRRKA KR RRER AR R R RS R EE KR SRR R R ERE R KR EF KSR XK F XK KKK

* FaINXY CONTAINS THE X MIN AND MAX AND THE Y MIN AND «
x MAX RESPECTIVeLY FOR THE wInDUW, MIN AND MAXL REFER L
X TJ) de 4IN ANV MAX JF ELEVALIUN VALUES, AWD ZDELT Is ¥
¥ THE CONIOUR IWTERVAL. ¥

EEEREREE LR KRR EEERER SRS E AR R X KRR R AKX KRR ERE KRR AR R RS K KB XX KKK
DLIMENSLIN FwINXY(4) '
CIMMON/wINDU/FWINXY MIN,MAX,ZVELT
FEEEREREE SRR REREXE KRR KRB EREX RS X R KA RA R AR R KRR R KRR E KKK EXER KKK K X
INCLUDE “CORNER,CMN’ S i
SEEEEEEEXEREREXERERK KKK FEEEFERE XXX LXK RN KX EXEEERXR KK R E XXX
* "SAX,54Y ARE THE SQULHWEST UIM CUORDLINATES OF THe ¥
% AREA IN T'dE ARRAY IsUr, ¥
INTEGER#4 SwX,SwY '
CJIMAON/CORNER/SAX,SwY
#4##4##;;;:;:;4;#;#*#tt#t;t#t;t;tc:tt;tttt:tt;###t:$*tttttt
INFEGER®2 IX,1Y,INDX,1NVY,ICODE
¢
Cesees IaIn INUVEXES L1BUF,wHILE EwINX! bh[a THE WLINDOW
Cevees FJR MUVES AND DRAWS '
Ceee TdE FJLhunING IS A nLUDGE On A MUOKE FLEXIBLE VERSLUN
Ceee JF [£dlS ROUTIWE ' ’ T
[AIN(L)S(FWANAY(1)=5SWX)/100+1
[aINC2)S(FAINXY(2j=SWX) /100
LaINC3)=CEWANXY(3)=5wY)/100+18
Lalw(a)=(FALNXY({4)=5wY)/100
CALL CMCLJIS
PRINT*,INCR, InIN
REAUE,JUNK
CALL CMJIPEN
FJR EACH X
CALL CMJPEN
0J LXSIAINC1),IwIN(2),INCK
xi= (1x-1;*100.+5ax
c SEI FEATURE COUE VALUE FUR SCAN
TIC=ICJIDECLIWIN(3),1X) ’
YISEFWINXY(3) ~

NooOCQo

C YUVE 10 B8OTITUM OF WINUOwW FOR [HIS SCAN
’ CALL 40vVE(XI,YI) ’
C FIUR EACH ¥
DJ LY=IWINC3),LaINC4),INCR
c tHE POLNIS IN IHE UATA BASE ARE 100M APART
(I=(1Y¥=1)%100,+SwY "
o IF NO CHANGE,CUNTINUE READING

LFLICODE(LY, LX) .EQ.IC)GOFO10
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FEALURES

ouSy Cevece Lok

0059 C DRAN 4 LINE Iw IHE APPRUPRIATE COLOR
0v6L C RED FJUR °URBAN® AND GREEWN FOR “FOREST”®
ovel CALL GLINCULRC(IC)

ove2 CALL uRAW(XI,{I)

Ovo3 C SEY IHe NEw FEATURE CODE

Quoed LC=ICOVE(IY,1X)

0065 19 CONTINUE - )

0u66 ENDLO

Que{ Ceaesne ORAw [0 THE TUP IF NECESSARY

Oved CALL LINCLR(LCUVE(Lf=1NCR,Ip))

oveY CALL URAW(XL,YL) -~ 7~ |

VY70 ExDLO )

0u/1 CaLL CMCLUS

0072 RETUKRN

ou?73 END
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DA T Al A A A Ve NN Bt AP A i el A A A Sl et S I IO b A CE PR N S0 i JAd T e S S i S -—r_—rvrvir-rj

VITYIDY
Vvo2
Uvo3
VL2
VYO>S
ouoes
0uo/
ouos
0V0Y
01V
0011
ou12
0U1l3
- 0U1%
ouls
Qulo
vul7
01y
ou1l9
0020
0021
0022
0u23
0u23
Vu2b
ou2o
ou2/
Quzs
0029
0V30
VU3l
ovuiz2
VER
ov32
ou3is
Vule
Quii
QU 3s
VU39
0040
VU4l
ovaz
Va3
0u44
0uas
VYY)
oual’
Ovas
ovay
ITEYY]
VusS1
0UsS2
0usS3
LY
0uUsSS
HITEY
005?
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SUBRUUTANE FILLUP(N,VVERTS,L1CUD)
tttct;:it;#ttctct;t;t;#t#;c;t;t;;;t;t;tatcttt;:tttttt;#t:ttctttttt'sat:;t
" N I> IHe INPUL NUMBEHR Ur URVDERED VERTLCeS wHICH SPLLLex THE

BIUNDARY JF TdE SiHPLE CLUSED PULYGUN, SINCE IHE FLRSI ANU UWLADT
VERLVEX ARE UNJOEKSIOUD TJ BE IUbNTLCAL, IHe NUMBER OF ¢PHYS{CAL’
VERIICES IS Ne1, C I
VVERTS 1S5 THE ARRAY CUNTALNING [He POLYGON VERTICES.

X=COJRDINALE OF [He K=IH VERLEXR = VVERLIS(K,1)

Y=CUURDLNALE OF THE K=fH VERIEX =VVERTS(K,2)
IVEKT{1,*)=1VERI(N,*) IS ASSUMED.’ T

—— e A M e

L J

E

£

3

']

¥

*

x

x

¥ THE wJRLD GRrRIU POLNTS LYING wilHIn THE POLYGON ARE FILLED BY LHILIS
¥ SUBKOUFLNE, [HE MELHUD OF JPERATION LS AS FOLLOAS, EACH VERTiICAL
* - LINe IHKROuGH [He POLYGUN IS EXAMINEVU, In PRACLICE, f(He GINE ™

¥ INPRRSECTS [HE POLYGUN B30UNDARY AT AN EVEN NUMBER OF PULINIS

¥ (LF NJI, fHE LINE IS SHIFIEU SLIGATLY). THEN, FROM 301TIM TJ 100,
x WE "PAlnl" He LINE SEGMENTS 50u~uuu BY THE FARST AND SeCJuNuv ~

%

F3

®

3

$

x

I3

IMTERsscrguqs, dY THE THIRD AND FUURTH LNIERSECTIONS, EIC.

THE LINE SEGMENTS WHICH FURM [HE POLYGON BOUNVDARY ARE URDERED BY
INCREASING VALUES OF X. THIS HELPS TO SPEED UP THE LDeNTIFICALION
OF INITERSECFIONS BEIWEEN IHE uOuuuARY SEGMENIS AND rHE VERTICAL
"PALNL LINES®,
I##t#‘#tl#‘t*t!t#t#####*l#t‘ttt#‘#tt!#ttlt‘ttt#t’##tt##tt#tt#t#tt#ttttt#
’ DIMENSIUN VVERTS(500,2), VbRTS(SUO 2),L0WLL(500),ICRUSS(500)
DLMLNbIJN YdA0LD(20), ILIbr(ZU)
INTEGER®2 IeLvV,ICOD
INCLUDE “MAP, LHN’
CEEEEEFEESEERAEXREEFRRRRRESE KB AR RRE AR EFE XX S XN SR KR KKK R XKL LR KN

' LUl HOLDS A 40%40KM ARRAY UF DLSPLAY DATA,wITH %
x Tae FIKST InDeX CJURRESPONULS ru NURTHING, AND 4
" [dE SECJNV ID EASTLING, ) ¥

AR A L bt i ttddiatditaddat i AL L LS L LS LR E L L R R S E L L
"INFEGER¥2 IDUk(4OUa400) )
CJUMMON /MAP/IdUY
FEEEEERA SRR R R RN AR R KRR RN R R R R RN RRRRENRE
INCLUDE “WINDU.CMN®
XS ERERREE R ERRE SRR REREEF RSN ESEEFEFERRRRES NSRS RS ER LR RRE R &

L "FaluXY CONTAINS THE X MIN AND MAX AND THE Y MIN AND s
* MAX RESPECILVELY FUR [HE wlnOuw, MIN ANU MAX RErENR x
¥ IJ rHE “IN AND MAX JF autvkxluu VAbUEb, ANV ZUELT 1> %
s Pt "CUNIOUR INTERVAL. - ' Tk

'tt;ttt‘#!t;tt#ctttltGt##lt#t#tl#lttti‘!#lttt!ttltlcttt####tt#
' "DIMENSLIUN FuInXY(4) )
CUMMUN/ ALNDU/EWINKY ,MLN,MAX, ZVELT
#Ct##ttt#Ftttt#!t¥t¥¥lt#‘l#t‘!t#tit‘tl#tt#t‘tt#tttt##tl#‘t!#tt
o "INCLUDE °CORNeR,CMN’

L "SAX,SWY ARE THE SUUIHWEST UIM CUOKDLINATES OF THe ¥
* AREA LN TdE ARRAY IBUF, ¥
INTEGeR*4 SwX,SwY )
CJNMON/LORNLRIS“X SaY
‘ltt'l‘lIl“#t!l‘l'#l"!tl#tt!lltlllS‘t‘t'l!t#‘#tt####!t#tt
Na-m-l T
C
(o FINU e ALvIMuUM & HAXIMUM VALUE. Ur X wIIHIN THE PJLIGUN,
(o XXMIN ARU XAMAX. ALSU FING THE CLN[EK-UF5HAS§- (o] @Ha POLY 50N VERT1C/
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b= FLLLUP

'5 VLT ¢ (XCx,1Cm).

Y 0uS9 ¢

. VTV KAMIN=1,0e10

{ oubl ximdx:-;.@e;o

" ovb2 YYMINSL,.0ELD

X oves Yi4AX=S=1,VELVY

~ LY XLM20,0°

5 0ves ICM=0.0

- oveo 0J 10 I=1,N>5

; YY) XCMSXCMPVVERES(L,1)

= ovés YCMSYCM4VVERES(L,2)

. 0v69 IF(VYVERIS(I,1) LT XXMLIN) XXMINSVVERIS(I,1)

. 0v70 IF(VVERES{I,1JouT XXMAX) XXMAKSVVERIS(I,1)

NI TTY B U [E(VVERES{L,2) LT Y IMIN} YYMINZVVERLS(L,2)

g VVI2 IF(VVeRES(L,2) 9T YYAAX] (YMAXSVVERIS{I,2)

- Vu73 10 CINFIAUE ~ s ’

- Via T XCMEXCM/NS

- oui7s YCM=YCM/NS

. ovle C - )

- wlil c SuleT EACH VEWIEX SLIGHILY (APPRUALMALIELY AwAY FRUM Tdk CM),

RN TR C  THIS SHLIFE AVULOS HAVING “4ORKING? VEKRTICLES AHICH LIE VIRECTUY ArU¥

. oviy C WIRLD GHID PULNIS, ’

" Ve c

3N VU1 ‘ DU ¢V I=1,N

- 0us2 VERIS(I,1)=SVVERIS(I,1) ¢+ OUUL®(VVERTS(L,1)=XCM) ;

~  ou83 VERIS({I,2)=VVERLS{I,2) + <UVOIS{VVERIS(L,2)=1ICM) :

2~ 0v8a C ST T T C St ‘

' (ITEEY C INISIALLZE AN ARRAY Tu ALV LN SURIING VECLIOURS,

- T T C - ) ) ’ o B T

o ove7 ICRJISS(1)=0

- VT T 20 CINrINUE

. ousy c T

- Vuyo - C THE PJLYGUN SL10e VECTUR NUMBERED L 1S UNDERSTUUU [U HAVE ENUPUINTS

i 0yl C VERLISUI,*) aND VEKTS(L+1,¥). LHERE ARE N=) SUCH VeCLURS, ANU wE Nuw

xi VuY2 C  SJURIP IHEM ACCURDING FU INCREASING VALUES UF "MINIMUM X%, ) T

- 0uY3 C  PFHE ARRAY LIWLI(*) COUNTALNS LAE ReSULES OF THE SURTLNG.

. 0V93 C  E.Gey LUWLLI(¥)="1,50,2,3,49,000 WUULD MEAN [HAT VECLOR NUMBER 1

T 0095 o HAS THE snAubcsr UEFTMOST X=CUORDINATE, VECIOR NUMBER S0 1S SECUND
0vY6 C  SMALLESS LN X, ETC. ' ) o -
0097 c

¢ 0093 0V 100 K=1,n8

- 0099y C C . FIND THE K=TH SMALLEST (LN X) VECTUR, :

- 01090 XqIN=1.VELO T o T .

= ofo1 DU 50 I=1,NS$

- 0fo2 IFCLCROSS([).EQe1) GO TU SV :

Y 0iv3 XSASLNL(VERES{I, 1), VERTS(L+1,1)) o

4 oiod IF(K.GT.XAIN) GU [0 SO ; 9

- 0ios KEYZSI |

- oive XaIN=X

R oiv7 50 CUNIInUE

N 0ivs T LJWGL(K)SREX X

& 0ivy < T T CROSS UFF [HE K=Tn SMALLEST VECLUR 3

i 0110 < FRUA rUHTHER CONSLDeRATLON, ) b |

o vif1 ICRJISS(REY) =]

- oifz 100 CONLLInlE

- vifs3 " TT

= 0iis C FLNU X=COURVINATES #HiCH BRACKEL rHe wOxLU REGLIUN TJ BE FLLULEV,

-‘; - e . - . - . - B - - “- . . - - - - . - - ‘. .- . . - "
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FiLLuY

vily
uilo
viiy
viisg
oiiy
viz2o
vizi
vizz2
vizZs
oiz2a

R IVE)

0ies
0i2y

- 0128

Viey
0is0
0ii
0idz
vi33
iz
0135
0f3e
0137
0iis
0139
0ia40
0ig
viaz
viael
vita
vias
Viao
0iaj
oiaa
0iag
0ivo
visl
vis2
viss
visg
0iss
vise
0157
0isvs
0isy
vied
viol
viez
vies
oied
vied
0ioo
vie7
Oios
Vio9y
vi/o
oglg

L
Al

[N e N gl

noe

nono

C

ccocacoo

tl-lA“ -'.L".“. P . . T B N - R l

1?0 NINTER=V

200 CONILLwUE
210 KbrARA'KbU

220 Le(VINTER.EJ.V) GU LU 300

225 I.Rabb(K) 1

s e e T r———— AL iy Ahane Sae enc S Maae hen Jeus 2y 2na 2 T, M 2oy |

LAXALNSLFLKLKAMLN/100) %100 = 10V
LAXAAASLFLX(XAMAX/IVU) 100 + 10v

LJup {VFK V?RKICAL CULUMNS UF WKLV POLNLIS wLlnlN JHy PULYGUWN,

KSTARES1

UJ 300 LL LAKALN, LXAMAX, 100

X=LC
FLNU VUMBER OF ANLYERSECTLUNS (NINLER) UF THE VERTICAL CJLUMy
wifn fHe PULYGUN aIun veCtuks, —~ °~ - T

vJ 400 K= RblART,Nb
Kao 1
1= Lquglg&{

SEE L VECTUR [ INTERSECT> [HE COLUMN LINE A=iC,

Iv (X LT AMINI(VERIS(I,1),VERTS5(1+1,1))) GU LU 210
IF(X.6T.AMAXL (VERTS({L,1),VERTS(1+i,1))) GU IU 200

AN INIEKSECIIUN HAS BEEN FUOUND, CALCULALE THE Y-COURDLINATE (Y)
of LHL 1NrERSaCtIJN PUINT. T - : - s e

X1=SVERTS(Ll,1)
X2=VERTS(L+i,1)
Yi=veERIS(L,2)’
Y22VERTS(L+1,2)
SLOPES((2-Y1)/(A2=X1)
{2SLOPE*(X=X1)+Y1
NLNLERSNINTERSL
xﬁocoinxuran)ér
R THE "FIRST INTERSECTIUN, ReDEFLNE LSVART FUR THE NeXI COLUMN,
lr(mluruR Edel) K303K Tt T ' Tt o

‘MAKE SURE "THA[ [HERE ARE AN EVEN NUMBER Or INIERSECLLIUNS,
IP(HUU(NINrbR 2).80.0) w0 1u zzu i
XZX¥1.0
GJ 0 150

SJRI IdE Y=COURVIWAFES JF THE INTERSECTLON PULNIS BY LNCREASING
VAGLJE, iLLST(¥)33,7,2,s0s MeANS THAT I[He [HIRU INIEJSECILIN FJUND Hnd
THE “SMALLES T K-LOURUINAIL, Ine I-1n IuraRaEeruu nAS IHE NEXI
SMALLESE X, ufc. ’ ’
NJfe IHAT NuUW ILRUSb(‘)=1

0J 225 K=1,NINTER™ T

0J 2450 K=1,NLnTER
YiLN=1.0ki0

DU &30 L=i,NINTER
[F(ICRUSS{L).£0.0) U rU 230
& !dUbDlh) CT

Lr(i.ur YAIN) GU [0 230
K:XSU

B-149




FLLLUP

0172
vil}
vilg
0irs
viie
0l
Vils
0179
viso
0isg1
Vige
0igs
vida
vigs
vido
vig7
Vide
Oidy
0190
0i9
0i92
0193
0193
0iv5
oive
0ivi
vivse
0ivy
0200
0201
0202

XN o X o

C
c
c .

©OCC

fufN=yY
230 CuNilauye
IVISTIK)=REY
[CRJISS(REN) =0
230 CINLINUE

FIR TES{IQG, URAW THE CJULUMN UN THE TERMINAL OSCREEN.

DU 280 K=Z,NINTER,2
YIsiHULOC(iLLSI(A=1))
Y2=YHULO(LLLSI(n])

LA=1C/7100
[(13YdULDILIST(A=1))/710V
L152=YHULUDO(ILIST(K)) /100
pJ L1YSix1,I62° ° °
T OABUFC L, IX)SlELV LY, 4K) % 8+1CUD
ENDUO- © - r o no i RharnfeInars
XsI1C °
240 cuwgluue

300 CUNTLINUE
’ TUFALNXT(1)=SHXEXXMAN
FAINXY(2)=SAX+XXMAX
FATWX{(3)=SwYeYYMLN
FalnXt(d)=SaY+YYMAX
CALL CMCLJS
PRINTS, FWwiINAY
CAuL CMJIPEN
ReETURN
EvD
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E
£
-{.
g VLl SudrUULLNE WEw
a VUV Z FEBEEESEE TR R TRERSRTRFARREXENEREXELEES SRS EERRTERERXT
. VLol #° 7 7 TIHLS RUUTLINe GEWERALED FHE FLLE NAMES AND™  #
‘ VUL 4 ¥ RELATIVE INDICES FUR REARLIIING LHe DALA @
vuuS ¥ LaTu IfHe TURM FILES] ANV HEWRILES THE DAfA *
YuLo t;tv;tt;t;:;t;;;t;t;t;t;t;:tt;:::;t;t;;vt:c;#;v:t;ti
Vuu7 T T T INCLUDET "CURNER,CAN® |
. *Quve 1 :;#cvc#c#ci;;c:;t;;;:tts*¢;t#;t4:;t;:;##t:t;tv;;*;tttttctct
n Yuuy 1 ¥ T TSAX,Swil ARE Tag’ SUULHAESE ULN’ CUURDINATLS UF rHE " ¥
T L0010 i ok AKEA LN IAE ARKRAY Lour, - R
: vvi1r 1 LileGER®G SaX,SnX )
voiz 1 CIMAUN/CURNER/SWX,5aY
ouis i c;t;t;t;t:;4;ttca;ttt:#;t;ct'¢ccv¢:;v;:vt;t;t:t;t##;t;tc#;t
:ooovid 7 T 7 TCRARACTER#®/ MuR
. vui> LIGICAL®1 ERR™
: ovie DJ Jsv,3
. ouii T IEASI=SaA+IEIOUUY
vvis vuUT1%0,3° T 7
v wvid T O NJRIH=S#Y+1%10000
i 0020 CaLG dtnlnbd(lLAbr,uJKrn MGK, tRK)
I TTY 31 CALL AAPUUTII,J,MGRTERR]
. rv22 enNvOO T T
3 Vy23 ExOOU™ 7
vuz2i Rarunu
vu2S NU

VPR W a2




0001
0002
0003
0004
0005
0006
0007
0008
0009
%0010
oo11t
0012
0013
0014

. )
......

Ao

nanN

..................................

SIUBROUTINE GETNOX(RECNUw,INDEX,PQS)

IMPLICIT INTEGER%#4(A~2)

A ROUTINE D DETERMINE ON WHICH S00 wORD PHYSICAL RECORD
JF UNIT °LU® THE S WORD LOGICAL RECORD “RECNUM’ RESIDES.,

SUBTRACT 1 T0O TAKE CARE OF MULTIPLES OF 100 -
H=RECNUM=1
INDEX=N/10041

INDEX IS THE PHYSICAL RECORD INDEX

POS IS THE PUSITION OF THE LOGICAL RECORD WITHIN THE
PHYSICAL RZCURD
PIOS=RECNUY=(INDEX=1)%100
RETURN
END
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0001
0002
0003
0004
-0005
0006
0007
000y
0009
0010
0011 C
0012
o0t3
0014
0015
0016

[~ NeNeNeNeXe Ng]

.........

.....................

SUBROUTINE SETREC(LU,NUM,PREC)

IMPLICIT INTEGER*4(A=2Z)

DIMENSION PRECNUM(3),PREC(S500)

DAXA PRECNuUM/3%0/

A ROUTINE D RETRIEVE PHYSICAL RECORD NUMBER “NUM’
FRIOM UNIT ‘LU’

FIRST CHECK TO SEE IF THE PHYSICAL RECORD IS
ALREADY IN COURE,

PRINT®,NUM,LU
IF(NUM,EQ,PRECNUM(LU=1)) RETURN
READ(LU’NUM) PREC
PRECNUM(LU=1)=NUM
RETURN
END
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e A "ot et i SRR A <SP At W SRR EAR AT SIRC A BRI “**’*"“"T
<4
'3
S 00Ul SUBROUTLNE GETSUB(SRECNUM, 4rNDPOS,N) ;
:“ 0vo2 CREREBERL LR85 5K 885X EEEXRERHLEELEEERXESEEEEEGEXY ;
( 0003 Ck#sx& ReVISED: 6711782
i 0004 Cess3% FIR USE AITH ROADHEXER
. 000Ny CEESREBLFEEREBEEEETLEL XKL BEBEEEE XK S EXELRXEEEAKREEREES
- 0000 c
3 0007 o r4IS ROUTINE TAKES THE SUBNODE COORDINATES FOR
s 0008 C OVE LINK AND PUIS THEM INIO THE ARRAY SUBXY
000Y c
X 001v IMPLICIT INITEGER*4 (A=2)
3 0011 REAL Y
1 0012 INTEGER®2 N -
4 0u13 [ACLUDE “LNKNOD.CMN®
T 0014 1 EEEEEEEEREBEEERRKEEEARSERREEREREERRRRREREENEAERRERERXREAEEREKREKES
B 0015 1 ¥ ARRAYS FOR [HE GRID,NODE,LINK,AND SUBNODE FILES .
. 0010 | FEXXEXELEEBEESEEEREEREEREREREREREERERERKEEREREEERERRR LR EXEE KX ERE
T 0017 1 ITEGER*#4 GRID,NODREC,LNKREC,SUBREC :
(> 0018 1 CIMMON /LNKNDO/GRID(128,128),NOUREC(5,100),LNKREC(5,100) 3
;- 0019 1 + ,SU3REC(500) A
T 0020 1 FESEESHEKRERERRERERERREREEEARERR SR RN RE R X KRR RREERRE LN REERE KRR R KK J
0021 INCLUDE “SUB,CMN” |
: 0022 1 SXEEXEEEXERLEEBEESEEEX LR ELEEXE RS SAEERFRERE LRSS EBEREREEEXXEEX <
0023 1 = SUBX,SUSY IHE X AND Y COORDINATES OF THE SUBNODES * g
N 0024 1 ¢ IN ONE LINK (SEE 8DM DOCUMENTATION) x 3
/ 0025 1 FEESEEEXEREREREFLEEXREEREEXR R LR R L LSRR KRS LR R ERERXEXEREEE LR KX LR K
l 0026 1 [ITEGER*2 SUBX(100),SUBY(100) ]
b 0027 1 CIMMON/SUB/ SUBX,SUBY i
“ NU28 1 FEXEEEEELEREEKEEEXERBEEERLEEEERERXEXEERREERREREXREXRERERKRE =
~ 0029 C D PRINTS, “INPUTS:",SRECNUA, wRDPOS 3
T 0030 Lu=4 g
~ 0031 CALL GETREC(LU,SRECWUM,SUBREC)
T 0032 o IHE FIRSIT ENTRY IN THE SUBNDOE LOGICAL RECORD IS TWICE
0033 o [He NUMBER OF POINTS IN THE SUBNODE LIST
0034 o
. 0035 V=SUHBREC(WRDP0OS) /2
. 0036 C D PRINTS,°N”,N
. 0037
© 0uld o CHECK TO SEE IF ALL JF THE LOGICAL RECORD IS WITHIN TIHE
0039 o PRESENT PHYSICAL RECORD,
0040 o :
T 0041 IF(N+WRDPOS.LE.500) THEN
1 0042 DO K=1,N
. 0043 ' LSWRDPOS+K
Y 0044
0045 : INCLUDE °SUSNODE.SET”
0046 1 F*ESEXFEAREEREREEXXESRAREEXNERLESEEREEAEEXNEERED y
© 0047 1 ®sxsx  UNPACKING THE SUBNODE COORDINATES . .
* 0048 1 S5 XSRXXKEKLEXEEEREELRRLEFLEEESEELEXXEEXEEFREE )
0049 1 # SETTING THE X COORDINATE R
0050 1 THP=LIBSEXIZV(0,16,SUBREC(L)) -1
0051 1 CALL LIBSINSV(TMP,0,16,5UBX(K)) :
0052 1 * SETTING THE Y COORDINATE !
- 0053 1 FTYP=LIBSEXTZV(16,16,SUBREC(L)) B
. 0usSa | CALL LIBSLINSV(T4P,0,10,S5UBY(K)) -
0055 1 SEEEEREERERREL R LR EERE KRS ELEXEEXE R ARAEERREXR KX _:J
0uSo EnNDOO ‘;
0057 ELSE
"
R



GeToUB

- 0054 C GET [HE BeEGINNING OF I'HE LOGICAL RECORD
o 0059 NYE53=500=4RDPOS
N 0u6by D) K=1,NBEG
> ove61l L=WRDPOS+K
8 o062 INCLUDE °SUSNODE.SET”
ool 0UB3 | SRS EXEREETREEEREERRERRREEERRNEREEEEETREREXREN
S 0V6d 1 s%%xx UNPACKING THE SUBNODE COORDINATES
0065 1 EXEXREXEFEFEESEPRERLELEREREEREEEEKEREEEEXERERES
0066 1 # SETTING THE X COORDINATE
ove7 1 rYP=LIBSEXTZV(0,16,SUBREC(L))
0068 1 CALL LIBSINSV(TMP,0,106,SUBX(K))
0069 1 ¥ SETTING THE Y CUORDINATE
0070 1 T4P=LIBSEXTZV(16,16,SUBREC(L))
0071 1 CALL LISSINSV(TMP,0,10,5UBY(K))
0072 1 FEXLEREREEEEEXERLEXKELSEXEIESERFEXKSEELXEEEKEELER
- 0073 ENDDO
I o072 ¢
e 0075 C GET NEXT PHYSICAL SUBNUDE RECOKD
- 0076 SRECNJM=SRECNUM+1
N 0077 CALL GETREC(LU,SRECNUM,SUBREC)
e 0078 C GEI THE REMAINDER JF THE LOGICAL SUBNODE RECORD
> - 0079 NREM=N=NBEG
- 0080 C D PRINT*, NREM’,NREM, K’ ,K,°L’,L
- 0081 DU L=1,NREM
0082. K=NBEG+L
0083 I«CLUDE °“SUBNODE.SET’
0084 | $EEXREESXREEREEXEREXSRERERERRREEEERKEREXRXNEREXFE
0085 1 x5¥xx {INPACKING THE SUBNODE COORDINATES
- 0080 1 FEEEEAXERERKELEEEEEEEAEKEERXRKXEXEEEREERRERREES
;5 0087 1 * SETIING THE X COORDINATE
- ouss 1 TYP=LIBSEXTZV(0,16,SUBREC(L))
I ovs9 1t CALL LIBSINSV(TMP,0,16,SUBX(K))
& 0090 1 # SEFTING THE Y CUORDINATE
o 2091 1 TYP=LIBSEXTZV(16,16,SUBREC(L))
0092 1 CALL LIBSINSV(TMP,0,16,S5UBY(K))
0093 1 ¥4 XKL EREXEXEEXERLERELELEEERELXRELEEXXXKLEXEEES
w0094 ENDDO
- 0095 ENDIF
T 0096 C :
: 0097 RETURN
0098 END
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0001 SUBROUTINe GRIDR

0002 I iCLUDE °“UNKNUD,CMN°

0003 | FEESEESERLRRRERRREEERAEERERRRRRFEREXRREXREEER AR RAXE KKK EEEERE XX E

0v0as 1t * ARRAYS FOR IHE GRID,NUDE,LINK,AND SUBHODE FILLES ¥

0005 1 EXXEEEREREEEREREREEREEEERRERRRREEEEF XX EERERN LSRR KEN KX LK S XL K S KK

0006 1t IJTEGER$4 GRIV,NODREC,LNKREC,SUBREC

o007 1 CIM4ON /LNKNOD/GRID(128,123),N0DREC(5,100),LNKREC(5,100)

0008 1 + L,SUBREC(S00)

0009 1 FEXEREXEEERREEERREEEESR AR KRR RRRELXRB XN KL EXREE XXX AR RN R AN SR KR
0010 C

oot1 INnTEGER$4 BUFR(16384)

0012 EJUIVALENCE (GRL1D(1,1),uUFR(1))

0013 0J 11 I6=1,32

0014 Ks(IG=1)*%500

0015 READ(1°IG) (BUFR(JG),JG=K+1,K+500)

0016 11 CINTINUE

Qut? READC1°33)(BUFR(J),J=16001,16384)

0018 RETURN -

0019 END

.
'
‘

i

R
[ e
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0001
0002
0003
0004
0005
0006
0007
0008
0009
001V
0011
2012
0013
2014
0015
0016
0017
0018
0019
0020
0021
0022
0023
0024
0025
0026
0027
0023
2029
0030
0031
0032
0033
0034
0035
0030
0037
0038
0039
0040
0041
0042
043
0044
0045
0046
0047
0044
0049
0050
0YS1
0uS2
0053
0054
0055
- nosSe
[ 0057
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SURRDUTINE HA2IJM(HADR,L,J,LEV)
$RIJUTINE(CINVEKT HEX ADDRESS D MIN LEVEL I,J COORDINALES=H4AZ2IJM)
FEER SRR R EEE R R AR AR R RN R AR R AR R RN AR E RN R X KR REXEE LK EF AR LE KR LR E KR K KX

¥

L 2R B BE B SR NE BE B B BE BL EE BE BE SR BE B BE BE BE B AL 2R BE B R B BN BE BE AR R BE R 2 B SR AR B BE B BE B B

Juredt:

DESIGNER/PROGRAMMER:

DJN KRECKER 19 SEPIEMBER 1980

PURPISE?

HA2LJM CONVERIS A HEX ADORESS IN OCTAL REPRESENTATION TU
IS EQUIVALENT I,J 0BLIQUE COORVINATES AT THE MIN[MUM LEVEL
OF HEX AGUREGATION, TIHESE I,J COORULDINATES ARE EXPRESSEL IN
UNITS OF HEX DIAMETERS OF THE SMALLEST SIZE HEX IN TIHe
CURRENT CONFIGURATION AND CORRESPOUND [0 THE CENTER JF THE
GLVEN HEX, THE LEVEL OF AGGREGATION OF THE HeX IS ALSO
RETURNED, HAQIJM IS THE LNVERSE QF THE FUNTTLON [J42HA,
THE ALGORITHM PULLS DIGITS UFF THE HEX ADDRESS ONE 3Y OnE
FRUM RIGHT TO LEFT. AS EACH OIGIT IS PULLED JFF, IT 1S
CONSIDERED TO BE THE LEFTMOST DIGIT AND THEREFORE REZPKE=
SENT THE HEX AT THE HIGHEST LEVEL OF AGGREGATION CONTAINING
THE GIVEN HEX. ACCORVDINGLY, THE I,J COORDINATES (ATl THE
MINIMUM LeEVEL) CORRESPONDING TO THIS GLARGESI SIZE HEX ARE
ADDED TO RUNNING I ANV J FOTALS., IF ANOTJ4ER HEX DISIT IS
FOUND, THEN THE PREVIQUS DIGIT(S) ACTUALLY KREPRESENT HEXES
JF LOWER LEVEL. A TRANSFURMATION IS5 APPLIED IO SHRINK I[HE
CURREWN! I,J VECIOR IO THE NeXT LOWER LEVEL, A+4D THE ALGO=-
RITA4 CUNTINUES WITH THE ~NEw DIGIT, T[HE ALGORIIHM TER=
4[NATES WHEN NO MJRE NOWNZERO HEX DIGITS ARE FJUND, THE
LEVEL OF [HE HEX IS DETERMINED AS THE MAXIMUM NUM3ER JF
LEVELS OF HEX AGGREGATIION MINUS THE NUMBER JF DIGITS IN

THE HeX AUDRESS, HA2IJM CHECKS TO ENSURE THAT THE INPUT
HEX ADDRES3S IS POSITIVE AnND HAS A VALID NUMBER JF DIGITS.

CALLING SEWQUENCE:

CALL HA2IJM(HADR,L,J,LEV)

INPUT ¢

HADR = HEX ADDRESS FIR wdICA EQUIVALENT I,J CJORDINATES
AT THE MINIMUM HEX LEVEL ARE TJ BE CIMPUIED
NHLEV = MAXIMUM NUMBER OF LEVELS OF HEX AGSREGATION,
(IN COMMON/HEX/)
MINLEV = WINIMUM HEX LEVEL. (IN COMMUN/HEX/)
IMAX(HDIG)
JMAX(HOLG)
- ARRAYS CONTAINING THE I,J COORDINATES (AT THE
4INIMUM HEA LEVEL) OF FHE CENTERS JF EACH JF THE
] HEXES OF MAXIMUM LEVEL. ([HE MAXIMUM HEX LEVEL
1S NHLEV = 1.)

I,J = JBLIJUE COJRODINATES (AT T[HE MINIMUM HEX LEVEL) OF
[HE GIVEN HEX ADURESS
Lev = LEVEL OF AGGREGATION OF [HE GIVEN HEX ADDRESS

EXEEEEERELEEELEREESESRERRLEREE LR XA K ESEEE R LA R ERE LR E KRR RK KR EE XK K

IMPLICIL INTEGER(H,P) :
CIMMON/HEA/IHXOUT ,NHLEV ,MINLEV,SLTO,CLTO,OLNO,D1AN(LIV),0IAMT

SR,
+
’

AUFI,YOFIL,X0FJ,YOFJ,RIJFX,RJUFX, PTIFY, <JIFY,
ICOM(T70),JCONCT0),IMAX(T),IJMAX(T)

DIMENSION IVAL(7),JVAL(T7)
FIVIVALENCE(CIVAL(L1),ICONCL)),(JVAL(L1),JCONC1))
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SUBROUTINE GRIDS

0002 ESEEEEEE LR LR REE R SR LR L EE L BEEEXE SR REBRREEEEE XX EXER LA EERRKEERRES

0003 * THAIS RNUTINE JUST DRA4S THE 10KM GRID SQUARES, . 5
0004 SEEEEAREESREBEFEE SRR EE XSRS ES KRR LR R AR L E XS LS EEE XXX K KR LR LR X R KK XSS i
0005 INTEGER*2 IX,1Y,IMAX 4
0006 INCLUDE “4INDJ,CMN* .
0007 1 SEEXXEEEEEXREEREREELE LR RERER SR EEEREEEER LT KRB X KR KKK REEX SR LK KK S )
0008 1 * FuInXY CONTAINS THE X MIN AND MAX AND THE Y MIN AND = -
0009 1 * MAX RESPECTIVELY FOR THE WINDU4A, MIN AND MAX REFER ¥
0010 1 # T THE MIN AND MAX OF ELEVATIUN VALUES, AND ZDELT IS *
0011 1 * THE CONTOUR INTERVAL, *
0012 1 Z2EEXRXEEXEEEXREE XL EEREE XX R XX EFRERE XXX EEXXEEXXREXEXREE LK KKK R RX
0013 1 DIMENSION FWINXY(4)
0014 1 COMMON/WINDO/FWINXY,MIN,MAX,2DELT
001S 1 FEXEEEEEXSEEERL LR EEXREREELE LR SR X REXRREREFEAXEKEREE R L L KX EREKE
0016 CALL CMOPEN
0017 GRSIZE=10000,
0018 YB=FWINXY(3)
0019 YT=FWINXY(4)
0020 CALL LINCLR(4)
0021 D) XL=FWINXY(1),FWINXY(2),GRSIZE
0022 CALL MJIVE(XL,YB)
0023 CALL DRAW(XL,YT)
0024 IF(AMOD(XL,10000,.).EQ,0,) THEN
0025 Cecosoe REDRAW THE GRID LINE
;0026 CALL MOVE(XL#50.,Y8)
‘0027 CALL DRAW(XL#50,.,YT)
" 0028 ENDIF .
0029 ENDDO
0030 XL=FWINXY(1)
0031 XR2FWINKY(2)
0032 D) YB=FAINXY(3),FWINXY(4),GRSIZE
0033 CALL MOVE(XL,YB)
0V34 CALL DRAA4(XR,YHB)
0035 " IF(AMOD(YB,10000,).EQ,0,)THEN
0036 Covoes REDRAW THE GRID LINE
0037 CALL MOVE(XL,YB+50.) »
00398 CALL DRAW(XR,YB+50,) ‘
0039 ENDIF 5
0040 ENDDO %
0041 (o CALL NUMBR -]
0042 CALL CMCLJS !
0043 RETURN 3
END ]
. Y
N
........... T Y |
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- 0054 c ¥INITLIAGWIZE I,J COORDINATES TU 0

e 2059 L = v

R 0060 J =0

- 0V61 C *AF(HEX ADORESS IS POSTTIVFR)TdEN

. - 0U62 [F(HADRLLE.D) GOTD 1300
0063 o $INITIALIZS LEVEL [J MAXLAUM NIYbER OF HEX LiVELS
0064 LEV = NHLeV
0065 C *GET LeAST SIGIIFICANT (RIGHIPYNST) HEX DIGIT
0066 HEX = HAUR
0067 HOIG = LAVD(HEX,7)
“0068 o #,00P UNTIL(NO MIRE HEX OIGITS)
0u69 1100 CIfILIVE
0070 o *DECREMmNT LEVEL BY InNE
0071 LEV = LFV = 1
2072 C *SHRINK PREVIOUS I,J VECTUR BY UNE LEVEL
0v73 INgad = (3% - J)/7
o0v74 JNEWN = (I ¢ J + J)Z27
0075 C *AD0 I,J VECTOR CORRESPUNDING TO CURRENT 4EX DOIGIT
0076 I = INeWw + T4AX(dDIGS)
0077 J = UNEW ¢ JMAX(HDIG)
0078 c *GET NEXT HEX OIGIT
0079 HEX = ISHFT(HEX,=3)
0080 HDIS = LAND(HEL,7)
0u81. o *ENDLOOP(HEX VIGIT LJOP)
" 0U82 IF(ANI3.4€.,0) GITU 1109
0083 o4 *[F(LEVEL JF HEX ADDRESS I5 INVALID)THEN
ovsd IF(UEV.GELMINGLEV) GJITU 1200
0085 C *[NCLUDE(GENERATE HEX ERRUR ¥MKSSAGE = HXERR)
OHOETY CALL HXERR(6HHA2IJM,2,HAUR,LEV,D,0)
ous’ of SENDIF(LEVEL CHECK)
0usY 1200 CIONTINUE
008y C XELSE(HEX ADDRESS IS wOT POSITIVE)
0090 SOTO 1400
0091 1300 CONTINUE
0u92 o *SET RETURN LEVEL [0 ZERO
V93 LEV = 0
0094 _ C £INCLUVE(GENERATE HEX ERROR MESSAGE = HXERR)
009% CALL HXERR(6HHAZ2IJUM,1,HADR,0,0,v)
0096 c *ENDIF(CHeECK FOR POSITIVE HEX ADDRESS)
0097 1400 CONTINUE
0098 C = SEVDROUTINE(HA2IJM)
.0099 RETURMN

0100 END
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0001
0002
0003
0004
0005
1000
Qu0n7
0004y
000y
0010
0011
0012
ovll
0014
0015
Ouvlo
0017
0018
0019
0v20
0021
0022
0023

0024.

0025
00206
0027
nu28
Ju29
0030
Juil
2032
Jull
N34
92035
003e6
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SIBROUTIwe HA2XYL(HADR,X,Y,LEV)

FRIVIINE(CUNVERT HeX AODKRESS TU X,Y COORODINATIES ANU LEVEL=1A2XYL)

KRR A KR K B R R R A KA R K E KRR AR R RN KRR K KRR K KA E AR R KR KKK R KR KKK GRS A £ S

&

DESIGNER/PRIGRAMMER
DJIN KRECKER 21 SEPTEMAeR 198Y)

YURP)ISE
HA2XYL CONVERTS A HEX ADORESS TO [HE X,Y CARTESIAN CT0OJRDI-
VATES OF [He CENTER OF [HE HEX AND THE LEVEL JF AGGREGACLION
0F [HE HEX, THe X,Y COORDINATLTES ARE EXPRESSED IN METERS,
THIS RIJUTINE IS THE INVERSE OF TH& SUBRQUTIJE XYL2HA,
HA2XYL FIRST CALLS I[HE ROUTINE nHA2IJUM TJ CONVERTI T'HeE HEX
ADDRESS TJ EQUIVAGLENT [,J OsLIQuE COORDINATES AT [HE MInI=-
UM A£X LeVEL AND TO RETURN THE LEVEL OF IHe GIVEN HdEX,
ERRIR CnECKING 1S DONE IN THIS SUBORDINATE ROUTINE, IHEN
THE I,J CIORDINATES ARE CONVERTED TO X,Y COJRDINALES (N
METERS BY CALLING THE ROUTINE TJM2XY,

CALLINs SEJQUENCE:
CALL HAZXYL(HADR,X,Y,LEV)

LNPUTLe
HADR - HEX ADDRESS FOR wWHICH THE EQUIVALENT X,Y CJOORDI-

NALTES AND LEVEL OF AGGKREGATION ARE TO BE CJUMPUTED

JUTPUT:
X,Y = REAL-VALUED CARTESIANY COORDINATES JF THE CENTER
UF THE GIVEN HEX EXPRESSED IN METERS
Lev = LEVEL JF AGGREGATION OF [HE GIVEN HEX ADDRESS

L 2R SR B BE BE BE B B NE NE B BE B R BE B N B _BE SR N BN J

EXEXREER R LR LKL R L KKK XXX KRR ERE X E XX KX X KR AR XKL S KL XX KX KX L X R X ER L E XXX
T4PLICIT INTEGEK(H,P)

$INCLUDE(CONVERT HEX ADORESS TO MIN LEVEL I,J AND LEVEL=HA21JM)
CALL HA2IJM(HAUR,I,J,LEV)
*INCLUDE(CONVERT MIN LEVEL I,J TN X,Y CDORDINATES = IJM2XY)
CALL IJM2Xx(CI,Jd,X,Y)

$EVDROUTINE(HA2XYL)

RETURN

END




09001 SU3ROUT NS HEXIN(nReAD,IBASE,LEVEL,HSIOR)

Meama mitana A

0002 c $RJUTINE( CONSIRUCT INTERNAL HEX ADDRESS = HEXIN)
0003 c & DESIGNER/PKIGRAMMER\
0004 c ’ DION KRECKER 10 SEPIEMBER 1980 !
0005 C *  PURPISE\
0006 c * HEXIY TAKSS AN I[NPUY HEX JUANTITY IN EITHER OCTAL OX
0007 c * DECIMAL REPKESENTATION AND CONSTRUCTS A HEX ADDRESS AT
0008 c * THE RZDUESTED LEVEL IN [HE REJUIRED INTERNAL FOKMAT,
0009 o . THF. IVPUT HEX QUANTITY IS TREATED AS A HEX VECTIR FROM
0010 C . THE DRIGIN JUF THE HEX COOKDINATE SYSTEM, ANO THEREFIRE
o011 c « THE PRESENCE OR ABSENCE OF LEADING 7 HEX DIGIFS PLAYS
0012 c * NO ROLE. THE RETURN HEX ADURESS #ILL CONIALN LEADING 7
0013 c . HEX DISLTS AS WEEVED [0 INDICATE [HE REQUESIED HEX LEVEL.
0014 c ' TdE NUMSER OF LEADINGT HEX DISTIS DEPEMDS OV THE NUYBER
0015 c * OF LEVELS OF HEX AGGREGATION IN USE IN IHE CURRENT CON=-
0016 c . FIGURATEOw, AS INITIALIZED IN A DATA STATEMENI. HEXIN
0017 c * ALSO CHECKS FOR INVALID INPUTS, IN THE CASE OF AN ERROR,
0018 c * AN ERROR MESSAGE IS PRINTZD, AND THE RETURN HEX ADDRESS
0019 c * IS SEr 0 ZERO.
0020 c '
0021 C ERERERERRREREEE RS R KRR AR R LR AR KRR KR ER LK E XX R KRR KKK KX KK SR KR KK E KK
0022 c *  CALLING SEQUENCE\
0023 C * CALL HEXIN(HREAD,LBASE,LEVEL,HSTOR)
0024 c *  INPUT:
0025 c * HREAD = AEX QUANTITY AS READ IN EITHER OCTAL OR DECIMAL
0020 c * REPRESENTATION, wITH OR 4ITHOUT LEADING 7 OIGIIS
0027 c . IBASE - FLAG INDICATING THAT HREAD IS IN OCTAL (0) OR
0028 c ’ DECIMAL (1) REPRESEMTATION
0029 c ' LEVEL = LEVEL JF HEX ADDRESS TO 8E CUNSTRUCTED
0030 c £ JUIPUT:
0031 c . HSTOR = HEX ADORESS AT REQUESTED LEVEL IN REQUIRED
0032 c . AINTERNAL FORMAT, OR ZERD IF ANY ERRORS OCCURRED
0v33 c .
0034 C EEEEEEERRRERREERERREEREK AR KRR KRR EEEREXEE KX KA B R XX KR EERREX S KRR X REE
0035 IMPLICIT INTEGER(H,P)
0036 c $JUTPUT DEVICE NUMBER CONSTIANT
0037 DATA IRF/b/
0038 c $NUM3ER OF LEVELS OF HEX AGGREGATION CONSTANT
0039 DATA NHEXLV/10/
0040 c $MINIMUM HEX LEVEL CONSTANT
0041 DATA AINHLV/ 2/
0042 c #INITIALIZE RETURN HEX ADDRESS TO ZERO
0043 ASTOR = 0
0v4a4 c #{F(VALID LEVEL AND PUSITIVE HEX QUANTITY)THEN
0045 (F(LEVEL.LE,%INHLYV) GOTO 1800
0046 LF(LEVEL,.SE,NHEXLV) GOTO 1800
0047 [F(HREAD,LE.G) GOTO 1800
0048 c #INITIALIZE MULTIPLIER CORRESPONDING TO OCTAL JR DECIMAL
0049 MULT = 2#1BASE + 3o
0050 C $CALCULATE MAXIMUM SHIFI CUNSTANT AS FUNCTION JF LEVEL
0051 MSHIFT = 3%(NHEXLV<=LEVEL)
0052 c #INITIALIZE PARAMETERS FOR DIGIT LOOP

< 0053 HLOC = HREAD

~ 0054 LSHIFL =

T 0055 c #LOOP UNTIL(ALL OIGITS CHECKED OR INVALID DIGIT FOUND)

= 0056 1100 CONLINUE
0057 c *#STRIP JFF NEXT OIGIT
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HEXLIN

0054
0059
0060
oub1
N062
0063
0064
0V6S
B 0066
Y 0067
= 0068
0069
0070
0071
0072
0073
0v74
0075
0u76
0077
ou78
0079
0080
0081.
0082
0043
ov84
0085
0086
0087
0083
0089
0090
0091
0092
0v93
0094
0095
0096
0097
0098
0099
0100
0101
0102
0103
0104
0105
0106
0107
0108
0109
0110
0111
0112
0113

Ardrdanly ‘at

1200

1300

(g}

1400

n 0O 0

1500

1610

(@]

1700

1809

n O o0 0o 0O

1810

1820
o
1900

AT4p HLOC/9ULT
ADIS HuDC = HTMPSMULT
2LF(OLGLT LIMIT NIT EXCEEDED)IHEN
LFE(LSHIFT.GE,MSHILFI) GOIO 1400
*IF(VOIGIT IS A VALID HEX NDIGIT)THEN
IF(HDIG.EQ.0.JR.HUIG,GT,.7) GOTO 1200
¥ [NSERT DIGIT IN OUTPUT HEX ADDRESS
ASITOR = IOR(HSTOR,ISHFI(HDIG,LSHIFI))
$ELSE(VIGIT IS INVALID)
SUTJ 1300
CUNTINUE
¥SET RETURN HEX ADDRESS TO ZERO
ASTOR = 0 '
$ENDIF(HEX DIGIT VALIDITY CHECK)
CUNTINUE
*ELSE(DIGIT LIMIT EXCEEDED)
50TO 1600
CONTINUE
¥*1F(dEX OIGII NOT 7)THEN
IF(H0IG.Eu.7) GOTO 1500 .
" #SET RETURN HEX ADDRESS TOD ZERO

HSTOR = 0
*ENDIF(CHECK FOR 7 HEX DIGIT)
CUNTINUE
*ENDIF(VIGIT LIMIT CHECK)
CINTINUE

SUPUAFE LOOP PARAMETERS FUR NEXT DIGIT
4L3C = HIMP
LSHIFT = LSHIFT + 3
*ENDLQOP(DIGIT LOOP)
IF(HLOC NELVOLAND,HSTOR . NE,0) GOTO 1100
2IF(V0 ERROR AND LEAVING 7 HEX DIGITS NEEDED)THEN
IF(dSIOR.EQ,0) GOTIO 1700
IF(LSHIFT.GE.MSHIFT) GOTO 1700
¥SEI UP REQUIRED LEADING 7 DIGITS
dDIG = ISHFT(1,MSHIFT=LSHIFT) - 1
$INSERT DIGITS IN OUTPUT HEX ADDRESS
HSFOR = LOR(HSTOR,ISHFT(HDIG,LSHIFT))
*ENDIF(ERROR AND LEADING 7 HEX OIGIT CHECK)
CONTINUE ,
SENDIF(VALIDO LEVEL AND POSITIVE HEX QUANTITY CHECK)
CONTINUE
$LF(ANY ERRORS)THEN
{F(HSTIR . NE,O0) GUTO 1900
s4RI[E ERROR MESSAGE
[F(IBASE.NE.O0) GOTO 1810
WRITECIRT,9001) HREAD,LEVEL
GJTJ 1820
CONTINUE
ARITE(CIRT,9002) HREAO,LEVEL
CONILINUE
SENDIF(ERROR CHECK)
CONTINUE

RETURN

9001 FIRMATI(//42H #%s%x  [INVALL ' P RAMETERS IN HEXIN &x%%x/

-+

214 OCTAL HEX Nu4peR =,010/
32H REQUESTED HEX AVDRESS LEVEL =,110//)
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0115 9002 FIRMAL(//424 #%%xx  INVALID PARAMETERS IN HEXIN &%x&%%/
0116 + 234 DECIMAL HEX NUMBER =,Itu/
0117 + 324 REQUESTED HEX ADNDRESS LEVEL =,110//)

011y EAND
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SUBROUTINE dEX2XY(HEX,X,Y) -
0002 EERREEXLEEFXXR XL LR X R R E L XXX L L L LSRR X ERX R EE XKLL R SRR XL E XX KR XX S ;
0003 * THIS SUBRJQUTINE IS USED TD FRANSLATE AN INTERNAL HEX ¥ .
0004 * ADDRESS TO STANDARD UIM COORDINATES. . .
0005 EEEERERSEER AR EEE KRS R AR R AR X AR KA KN R AR EEBERS KRR ER R R RN XK E XX KK o
0006 IMPLICIT INTEGER(d,P) !
0007 INCLUDE “CENTER,CMN® -
1 SEXEEEREEEEERLNEEREEEEEPEEEEERERREESEREXERAREEREEXRREERERER =
1 * IHE CENTER OF THE HEX GRID [S AT XORIGIN,YORIGIN * "
1 ¢ W4ERE THE CUORDINATES ARE IN METERS UTM RELATIVE * «
1 # IO A GIVEN GRID ZONE. * :
1 XXX RXEXEXEE KSR LKL L SR RRAELEEEEX XX LS SR LXK KR EE XL L XL X EE LK XX \
1 INTEGER*4 XORIGIN,YORIGIN 5
1 CIMMON/CENTER/XORIGIN, YORIGIN ~
1 DATA XORIGIN/S500000/,YORIGIN/S700000/ ﬁ
1 CEESRREEREIRREREEEEERERSREEEEREREERRRERREEREEFEEBEERRK R KR ;ﬁ
CALL dA2XYL(HEX,X,Y,LEV) e
D PRINT*, LEV IN HEX2XY: °,LEV o
X=X+XORIGIN -
Y=Y+YORIGIN
RETURN
END
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SJBROUTINE (HEXInITL
I I I I I T I I I A Iz
¥ T4IS JUST KEEPS ALL OF THE HEXINIT.PRM JUNK OUT UOF THe ¢
¥ MAIN ROUTINc, WHILE INITIALIZING lHE HEX PARAMETERS, K
RN E AR AR E R R R R E R AR AR RN AN A R KRR K F KRR B KRR B XN K &
INCLUDE ‘HEX,CMN’

EEEEEREER R ER R R KRR R R SRR KRR RN KK KRR KRR R R AR RN KRR ER AR ER A KSR XX KR EEE R KN K XS
% FIR DEFINITIOnS OF VARIABLES SEE HXINIT.FOR ]
EEEER KRR KRR KRR KRR R AR KRR R AR SRR RN AR R R KRR EE R KR KSR ER K KA K £ K
IMPLICIL INFEGER(H,P)
CIMMON/AEX/[HXOUT ,NHLEV,MINLEV,SLTO,CLI0,DOLNO,DIAM(10),DIAMIR,
* AOFI,YOFI,XOFJ,YuFJ,RIUFK,RJUFX,RIDFY,RJIFY,
+ LCON(T0),JCONCT0), IMAX(T) ,JMAX(T)
AR R AR AR AR R X RN AR R KR KRR RN C R KRR R KRR R R E KA KN KK
INCLUDE °HEXRAD,CHUN”
INTEGER*2 DoReS,HEXR
COMMON/HEXRAD/DBRES,RAD2,HEXR.
EERER R E R R R R R RN RN R B R RN AR EE R AR R A SRR EE A AR ERRARRKEE AR KSR XK
¥ IARITE: OJUTIPUT DEVICE FDR ERROR YFSSAGES ¥
¥ LEVMAX:S MAXIMUM LEVEL OF HEX AGGREGATION ¥
¥ LEVMINS MINIMUM » o " L
¥ DLT: LATLITUDE OF THE ORIGIN HEX IN FLOATING= *
* PIINT DEGREES *
¥ DULN: LIONGITUDE OF ORIGIN HEX L
X LEVSIZ: HEX LEVEL AT AHICH THE SCALE OF THE ¥
¥ HEX CUORDINATE SYSTEM IS GIVEN L
¥ SIZHEX: OIAMETER OF AEXES AT SIZE °“LEVSIZ® 1IN 3
x FLOATING=POINT MELERS L 3
IARITE=6
LEVMAX=Y
LEVAIN=Y4
DLT=51,45 ! ULAT AND
DLN=9,00 ! LON OF 32uUNCOO0
LEVSIZ=»o
SIZHEX=25000,
CALL HXINIT(IWRITE,LEVMAX,LEVMIN,DLT,DLN,LEVSIZ,SIZHEX)
EEEEEEREREEEREBEEAERRERRREERRER SRR SR AREERR SRR KRR KRR KK KRR KE KX £
DBRES=100 {UATA BASE RESJILUTION
L THE TRUE RAODIUS OF A 3,57 KM HEX IS 2061,8UT...
HEXKR=2000
R=HEXR I{HEXR OVERFLOwWS WHEN LT IS SQUARED
RAD2=R*%2
RETURN
END
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SUBROUTINE AEXQUT(HSTJUR,IBASE,HARYT)
$RIUTINE( FORMAT HEX AUDRESS FOR OUTPUT = HEXOUT)
EE AR R R AR KRR AR RN ARG R R AR NS RN R AR R R R E R AR R KRR R K KKK
3
DESIGNER/PROGRAMMEN
DON KRECKER 11 SEPIEMBER 1980
PUKPOSE:
HeXJUL TAKES A HEX ADDRESS IN INTERNAL FORMAT AND REFORMATS
IT FOR OUIPUT, IF REQUESTED, THE HEX AQDRESS IS CONVERIED
FROY OCTAL N DECIYAL REPRESENTATION, LEADING 7 HEX VIGITS
ARE APPENVED IO THE ADDRESS SO THAT IT 1S IN STANDARD FORM

¥

x

¥

%

*

L

'

s ING 7 HeX DIGITS TO BE APPENDED DEPENDS ON [HE NUMBER OF
* LEVELS OF HEX AGGREGATION IN USE IN THE CURRENT CONFIGURA=
M TIOV, AS INITIALIZED IN A DATA STATEMENT,

¢  CALLING SEQUENCE:

' CALL HEXDUT(HSTOR,IBASE,HWRYT)

£ INPUP:

] HSTIR = HEX ADDRESS IN INTERNAL FORMAT

] IBASE = rLAG INDICATING THAT REQUESTED OUTPUT FORMAT IS
' JCPAL (0) OR DECIMAL (1)

&  JUTPUC:

s HWRYT <« HEX ADDRESS IN REQUESTED OUTPUT FORMAT, EITHER
* JCTAL OR DECIMAL, WITH STANDARD LEADING 7 HEX

* ODIGITS APPENDED

]
%

e Ne NN Nz e Ee K NeReRe Ne e Ee X e e XN X Ee e NN N N S )

EEREEE R E R KRR KRB R R R AR AR AR R XK KRR EXER XX KR A XN KKK KX EREEEHERKE XK
INCLUDE ‘HEX.CMN’
FEESEEEEREEE AN E KR AR KA R AR EREREE SR LSRR RREEER KR ER KRR R R XK KKK KB SR EREXR KL
] FIR VEFINITIOJNS OF VARIABLES SEE HXINIT.FOR ]
KRR REREREE R R KA S A KB KRR RSN AR KRR B E R E R RS KKK KRR R R R AR KK SRR K ERE R KK
IMPLICIT IN(EGER(d,P)
CIMMON/HEX/IH440UT ,NHLEV ,MINLEYV,SLTO,CLTO,DLNO,DIAM(10),0IAMIR,

+ XOFI,YJIFI,X0FJ,YOFJ,RIVUFX,RJUFX,RIJFY,RJIFY,

4 LCON(C70),JCONC70),IMAX(CT),JMAX(T7)
EEREBEAEEREXELEXRLES LR LR KX LR XX R RS XXX BTSSRI EEEE XXX L XN XL KX XX B EEEXE KR
C #0QUTPUI DEVICE NUMBER CONSTANT

DATA IRT/6/
#NUMBER JF LEVELS OF HEX AGGREGATION CONSTANT
DATA NHEXLV/10/
SMINIMUM HEX LEVEL CONSTANT
DATA MINHLV/ 2/
sINITIALIZE RETURN HEX ADDRESS T0 ZERO
AWRYL = )
$[F(POSITIVE HEX ADDRESS)THEN
IF(HSTIR.LE.O) GOTO 1400
$COMPITE NUMBER JF DIGITS IN HEX ADDRESS
NDIG = IFIX(0.480998%ALOG(FLOAT(HSTOR))) + 1
$IF(VALID NUABER OF VIGITIS)THEN
IF(NDIG.GI NHEXLV=MINHLV) GOTO 1300
$SET UP LEADING 7 DIGITS TO BE APPENDED
HDIG = ISHFT(1,3%(12=-NHEXLV)) = 1
*CONSTRUCT OQUTPUT HEX ADDRESS IN OCTAL FORMAT
HARYT = fOR(ASTOR,LISHFT(HDIG,3*NDIG))
¥IF(OECIMAL FORMAT REQUESTED)THEN
IF(IBASE.EJ.0) GITO 1200
$INITIALIZE CONVERSION LOOP
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=~ 9uSH HLOC = HWRYT ;
S 0059 daRYT = 0 3
CESTITAT) [POWR = 1 ]
061 o #L00P UNTILCALL DIGITS CONVERTED) #

.. 0062 1100 CONTINUE .
q 0063 o *STRIP OFF NEXT DIGIT

1 D064 HDIG = TAND(CHLOC,7)

L1 D065 o *APPEND DIGIT TOD OUTPUT HEX ADDRESS ]
2 00606 HWRYI = HaRYT + LPOWR¥HOIG .
. 0067 c *JPDATE LODP PARAMETERS FOR NEXT DIGIT l
T 0068 HLOC = LSHFI(HLUC,=3)

+ 0069 [PUWR = IPOWR¥10 ;
% 0070 c *ENDLOOP(DIGIT CONVERSION LOOP)

= 9071 IF(HLOC.GT.0) GOTO 1100

< 0072 C *ENDIF (DECIVAL FORMAT CHECK)

" 0073 1200 CONTINUE

-, 0074 c *ENDLF(OIGIT COUNT CHECK)

0075 1300 CONTINUE )
. 0076 o SENODIF(POSIIIVE HEX ADDRESS CHECK) |
v 0077 1400 CONTINUE )
4 0078 1500 CONTINUE :

0079 RETURN

™ 0u30 9001 FIRYAT(//44d #*x%% INVALID HEX ADDRESS IN HEXOUT #%¢x%/ !
., 0081 * 35H HEX ADDRESS IN INTERNAL FORMAT =,012//) ;
) 0u82 €40 ]
2 ]
“n
A

'Pq

[]

\.' .’
. ]
e d
N )
3 )
- B-167 3
- L

-

“
L}
Al
7& ‘" ‘. o - - - . - - - . . - .-
: A ST T T e e Mt L et T
ATRCN . R PPN




0001
0002
0003
M 0004
0005
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0007
0003
0009
! 0010
= 0011
w1 0012
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id 0015
0016
0017
0018
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0020
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2 0022
- 0024

0020
0027
™ 0028
< 0029
0030
0031
0032
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SUBROUTINE AEXREAD(4SIOR,SIDES,LU)
CREEREREEAFERKAERAEERERRERERERAEATER KRR ERREREX
CEEEXL THIS RUUTINE [S DESIGNED IO READ [IHE
Crxsxs  HeX NUMBER AND COWNECLIVILY OF ITS
Cs*s%x  SIDES FROM THE FILE “HEXROAO,DAT’
CESEERELEAEXRET R AR R B AR R ERERE SRS E R RRR LK SR ER K
C

IYPLICIT INTEGER(H,P)

INTEGER*4 SIDES

CALL HEXOUT(HSTUR,1,HEX)

READCUNIT=LU,KEY=HEX,KEYID=0,10STAT=10S
+ ,ERR=999) HEX,SIDES

CALL HEXINCHEX,1,4,dSTOR)

IF ALL GOES WELL...
ReTURN

IF NOT.o.

CINIINUE

ERROR CODE 36 IS RETURNED ON AN ATTEMPT TO
READ A NONEXISTANT RECORD., (AND MAYBE FOR
OTHER REASONS,TO00.)

nnnn:nn nn
U -]

SIDES=0
IF(I0S.EQ,36) THEN
WRITE(UNIL=LU)HEX,SIDES
ELSE
CALL GIBSSIGNAL(SVAL(IOS))
ENDIF
RETURN
END
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0001 SURROUTINE HEXWRITE(HSTJIR,SIDES,LU)
. 0002 CEEXEERER KL R R KRR R K KRB AR X KR EEEREERREEEEKE R
-t 0003 Cekxxx  TdIS ROUTINE [S DESIGNEU TO WRITE THE
=t 0004 Cexexs  HeX NUMBER ANO [HE CONNECTIVITY OF ITS

0005 Cexssx SIDES TJ [HE rILE “HEXRUAD.DAT’,

0006 CEEREBREREREREBKER LR R LR ERRRREEEXEEX KKK EREER KR

o
IMPLICIT IN[EGER (H,P)
[NTEGER*4 SI1DES

CALL HEXJUr(ASTOR,1,HEX)
ARITE(UNIP=LU,IOSPAT=IOS,ERR=Y99)HEX,SIDES

If ALL GOES WELL.eo
RETURN

IF NOTeee

CONTINUE

IF(LIOS.EQ,50)THEN
CALL AEXREAD(HSIOR,ISIDES,LU)!ISIDES IS A DUMMYY
REARITE(UNIT=LU)HEX,SIDES

ELSE
CALL LIZSSIGNAL(CRVALCIOS))

ENDIF

RETURN

END
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INTEGER FUNCTIOv AXADD(HEXA,HEXY)
¥RIUTINE(ADD TA0 OCTAL HEX NUMBERS = HXADD)
EEE R AR R R R KRR R KRR R KRR AR R AR E AR R AL S R A SR KA KKK XK K K S
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DESIGNER/PrOGRAMMER:

DON KRECKER 11 SEPTEMBER 1980

PURPDOSE S

HXAOD ADDS TWJo HEX NUMBERS EXPRESSED IN OCTAL REPRESENTA=-
TION, [HE ALGORITHM FIRST ADOS COLUMNS OF HEX OIGITS IN
PARALLEL [0 GET HEX SUV DIGITS, THE CORRESPONDING HEX
CARRY DIGITS ARE THEN CALCULATED USING LOGICAL JPERATIONS,
IF NOIr ALL CARRY DIGITS ARE ZERO, THEY ARE SHIFTED JNE
COLUMN LEFT AND TREATED AS A NEw ADDEND TO BE ADDED TJ THE
SUM DILGITS, THE PRUCEDURE CONTINUES UNTIL NO NEA CARRIES
ARE GuNERATED, IF N IS THE MAXIMUM NUMBER OF HeEX DIGITS
IN EITHeER AODEND, THE ALGORITHM WILL TERMINATE IN AT 40ST
N+1 STEPS., THE HEX SUM WILL CONTAIN N OR N+1 HEX DIGITS,
AND ANY N#1ST HEX DIGIT WILL NOT BE A 7,
GIVEN A PAIR OF HEX DIGITS, HA AND HB, THEIR HEX SUv ODIGIT
IS CAULCULATED BY ADDITION MODULO 7 WAITH THE RESULT IN THE
RANGE 1 THROUGH 7 (RATHER THAN 0 THROUGH 6).

HSUM(HA,HB)=HA+HB(MOD 7)
THE CORRESPUNDING HEX CARRY DIGIT IS CALCULATED BY A SERIES
OF LOGICAL UPERATIONS.

ACAR(CHA ,HB)=XOR(OR(HA,tHB) ,AND(XOR(HA,HB) ,HSUA(HA,HB)))
IN SOME INSIANCES THIS FORMULA W4ILL GIVE A CARRY DIJSIT
OF 7 AHICH MUST BE RESET TO 0,

CALLING SEQUENCE:

HXADD = HXADD(HEXA,HEXB)

INPUT:

HEXA « FIRST HEX WNUMBER TQO dE ADODED
HEX3 - SECOND dEX NUMHER TO BE ADDED

JUTPUT:

HXADD = dEX SUM OF HEXA AND HEXB

EEERER R R E RSN ERERERERRRRR SRR RN SRS R ERERERRRR R RN AEA SRS XN R LR
IMPLICITI INTEGER(H,P)

SMASK
DATA
EMASK
DATA
£MASK
DATA

UF OCTAL t DIGITS
M1/°1111111111°0/
OF OCTAL 3 DIGITS
M3/°3333333333°0/
0OF OCTAL 4 DIGITS
mM4/°4444444444°0/

*INITIAGLIZE ADDENDS AS LOCAL VARIABLES

4A = HEXA

4B = HEX3 .
$GENERATE MASK OF SIGNIFICANT HEX DIGIT POSITITNS
LOR = I[JR(HA,HB)

LOR3
40IG

IAND(LOR,M3)
IANODCIOR(LOR3+M3,L0R) ,M42)

¢SET UP HEX OIGIT 7 IN NEXT MUST SIGNIFICANT POSITION
HCHK = (MDIS = ISHFT(MUIG,=3)) * 14
*LNOP UNTIL(NO HEX CARRLES TO BE ADDED iIN)

1100 CONTINUE

$EVALUATE BASIC .):ICAL FUNCTIONS OF ADDENOS

LOR 2 TIR(HA,ud)

LOR3 = TAND(LOR,M3)
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LaND = LANLD(HA,HB)
LANDE = IANUCLAND,M4Q)
LeCr = [cOR(HA,HB)
LE0OR4 = IANO(CLEDIR, 44)

el R i

*¥COVPUTE dEX SUM DIGITS
£aADY DIGITS IN EACH COLUMN MOOULO 8 (NO CILUMN JVERFLOWS)
4A = IEORCLAND(HA,M3)+LAND(HB,M3),LEJRY)
X3ENERALE MASK OF COLUMNS WHICH OVERFLOW #HEN ADDED
4DIG = IOR(IAND(LEOR4,NOI(HA)),LANDS)
$INCREMENT COLUMNS wITH OVERFLOW TO GET SUM MJDULD 7
AA = HA + LSHFIL(MDIG,=2) -
«*¥END BLOCK(COMPUTE HEX SUM DIGITS)
£2COMPUTE dEX CARRY DIGITS
*COMPUTE GENERALIZED CARRY OIGITS (POSSIBLY WITH 7S)
48 = IEORCLOR, [AND(LEOK,HA))
$GENERATE MASK UF COLUMNS GIVING CARRY OIGIT 7
MDLG = IAND(IAND(LOR,LOR3+M1),MDIG)
*RESET CARRY DIGITS 7 TUu 0
HB = IEOR(HB,ISHFT(MDIG,=2)%7)
£%END BLOCK(COMPUTE HEX CARRY DIGITS)
#SHIFT CARRY DIGITS ONE COLUMN LEFT TO FORM NEw ADOEND
H8 = LSHFI(HB,3)
*ENDLODP(ADVITION UNTIL NO MOKE CARRIES LOOP)
[F(HB.VE,DQ) GOTO 1100
*RSMUVE EXTRANEUUS LEADING 7 FRUM SUM IF PRESENT
LF(HALGT HCHK) HA = HA = HCHK
*SET RETURN VALUE TO HEX SUM

dXADD = HA
$EVDROUTINE(HXADD)
R<TJURN
ExnD
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SUBROUTINE HXeRrR(NA4SUB, [CASE,IPARL,IPAR2,IPAR3,IPARY)
$RIUFINE(GENERATE HEX £RROR MFSSAGE = HXERR)

EEER KB R AR E AR R R R R AR KRR RN A SRR AR E RN KRN SR RR KK N AR RN KR KKK KK E XS
&

.4 ST P,

DESIGNER/PROGRAMMER:
DON KRECKeR 24 SEPTEMBER 1980
PURPISE:
HXERR YRIFES AN ERROR MESSAGE DESCRIBING AN ERRJR WHICH HAS
BEEY DEIECTED IN ONE OF THE HEX LIBRARY ROUTINES, IT ALSO !
CALLS A USER DEBUS KOUTINE, HXDBUG, FOR ADDITIONAL ERROR C
PROCESSING. A STUB VERSION OF HXDBUG [S INCLUDED I4 LHE
HEX LIBRARY IN CASE THE USER DOES NOT PROVIUDE A VERSION T2
OVERRIDE ILT. -
CALLING SEQUENCE: y
CALL HXERR(NAMSUB,ICASE,IPAK1,TPAR2,IPAR3, IPAR4) {
INPUTS
NAMSUB = NAME OF THE HEX LIBRARY ROUTINE IN WHICH THE ERROR
#AS DETECTED. THIS MAY BE A LOWER LEVEL RJUTINE
INSTEAD OF A HEX ROUTINE CALLED DIRECTLY FROM QUT=
SIDE THE HEX LIBRARY. THIS PARAMETER IS PASSED
USING A 6H HOLLERITH CONSTANT. :
ICASE < CASE NUMBER [DENTIFYING THE TYPE OF ERROR WHICH
WAS DETECTED:
ZERO OR NEGATIVE HEX ADDRESS
HeX ADORESS WITH HEX LEVEL JUT OF RANGE
HEX LEVEL NUT OF RAWGE
TwO HEX CENTERS COINCIDE
T40 HEX ADDRESSES AT DIFFERENT HEX LEVELS
TAO HEX ADDRESSES COINCIDE
IPAR1,IPAR2,IPAR3, [PARY
- PARAMETEKS #HICH GIVE ADDITIUNAL INFORMATION ABOUT
[HE ERROR. TIHE MEANING UF THESE PARAMETERS IS
DEPENDENT ON THE TYPE OF ERROR:
ICASE=1 (Z&RO OUR NEGATIVE HEX ADDRESS)
IPAR1=HEX ADORESS
IPAR2=2IPAR3=IPAR4=0
ICASE=2 (HEX ADDRESS WITH LEVEL OUT OF RANSE)
IPAR1=HEX ADDRESS
I[PAR2=LEVEL OF HEX ADDRESS
IPAR3=[FAR4=0
ICASE=3 (HEX LEVEL OUT OF RANGE)
IPAR1=HEX LEVEL
IPAR2=IPAR3=IPAR4=0
ICASE=4 (HeX CENTERS COINCIDE) -
IPAR1=ADDRESS OF FIRST HEX L
IPAR2=ADDRESS UF SECOND HEX
[PARI=IPAR4=0
[CASE=S (HEX ADDKESSES AT DIFFERENT LEVELS)
IPAR1=FIRST HEX ADDRESS
LPAR2=LEVEL OF FIRST HEX AODRESS
IPAR3=SECOND HEX ADDRESS b
IPAR4=LEVEL OF SECOND 4EX ADDRESS :
ICASE=6 (HEX ADDRESSES COINCIDE)
IPAR1=COMMON HEX ADDR¥SS
IPAR2=IPAR3=IPAR4=0
I4XJUT = JUTPUT DEVICE NUMBER TO WHICH HEX ERROR MESSAGES
ARE TO BE WRITTEN. (IN COMMON/HEX/) R
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00SH C

0059 Cc EE KR BN KRR KRB R R AR KK R R R R KR KRR K R R K K KR K KKK KK R RN KR A EX X EKEK KKK Y
0060 [MPLICIT INTEGER(H,?)

0061 CJMMON/HEX/ [HAOUT,NHLEV,MINLEV,SLTO,CLTO,DLNO,DLAYC10),DLAMT
0062 SR,

0063 + ANFI,YOFIL,X0FJ,YUFJ,RIOFX,RJIOFX,RIJFY,RJIIFY,
0064 + LICON(C70),JCONCTO),IMAX(T7),JMAX(T)

0065 DIMENSION IVALC?7),JVAL(T)

0066 INTEGER*2 NAMSUB(3)

0067 EQULVALENCE(IVALC1),ICONCL)), (JVALCL1),JCONCL))

0068 c *WdRITE ERRIR vESSAGE HEBADING

0069 ARLTECLHXIUT,9000)

0070 C XCASE(TYPE OF ERROR)

0071 SO0 (1100,1200,1300,1450,1500,1000) ICASE

0072 c $TYPE = ZERO OR NEGATIVE HEX ADDRESS

0073 1100 CONTINUE

0074 c *WRITE MESSAGE ANDO INVALID HEX ADDRESS

0075 ARITECIHXOUT,9001) NAMSUB,IPAR1

0076 c *TYPE = HEX ADDRESS wIIH LEVEL QUT OF KRANGE

o0v77 GJTI 1700 |

0078 1200 CONTINUE

0079 c AWRITE MESSAGE AND INVALID HEX AND LEVEL

0080 WRITE(IHXOUT,9002) NAMSUB, [PARL,IPAR2

0081. o *TYPE = HEX LEVEL OUTL OF RANGE

0082 GOTJ 1700

0083 1300 CONTINUE

0084 C *4dRITE ¥ESSAGE AND INVALID HEX LEVEL

0085 ARITECIHXOUT,9003) NAMSUB, IPARI

0086 c *TYPE = HEX CENTERS COINCIOLE

0087 G3TJI 1700

0088 1490 CINTINUE

008Y o) *WRITE MESSAGE AND INVALID HEX PAIR

0090 WRITE(IHXOJT,9004) NAMSUB,IPAR1,IPAR2

0091 C *TYPE = HEX ADDRESSES AT DIFFERENT LEVELS

0092 GOTI 1700

0093 1500 CONTINUE

0094 o ¥4ARITE MESSAGE AND INVALID HEXES AND LEVELS

0095 aRITECIHXOUT,9005) NAMSUB,IPARL,IPAR2,IPAR3,[PAR4G
0096 c *TYPE = HEX ADDRESSES COINCIDE

0097 GOTI 1700

0098 1600 CONTINUE

0099 o $ARITE YESSAGE AND COMMUN HEX ADDRESS

0100 WRITE(IHXOUT,9006) NAMSUB,IPAR}

0101 o *ZND CASE(TYPE OF ERROR)

0102 1700 CONTINUE

0103 o $INCLUDECUSER HEX DEBUG ROUTINE -« HXDBUG)

0104 CALL HXDBUG(NAMSUB,ICASE,IPAR]1,IPAR2,IPAR3,IPARY)

0105 (o *ENOROUTINE (HXERK)

0106 RETUJR.

0107 9000 FIRMAT(S4HO+++++4++++ HXERR = ERROR DETECTED IN HEX RJIUTINE:,
0108 + 154 retrdrbeeer,/)

0109 9001 FORMA:I(5X,3A2,47H HAS BEEN PASSED A ZERO UR NEGATIVE HEX ADDRESS,
0110 * /+,5%K,5HHEX =,012)

o111 9002 FIRYT(SX,3A2,47H HAS BEEN PASSED A HEX ADDRESS WITH AN INVALIOD ,
0112 * ‘ILEVEL,/,5K,5HHEX =,012,9H LEVEL =,13)

0113 9003 FORMALI(5X,3A2,37H HAS BEEN PASSED AN INVALID HEX LEVEL,/,S5X,
0114 * THLEVEL =,18)
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0115

0116
0117
o113y
0119
0120
0121
0122

9004 FIRMAT(5X,3A2,45H HAS BEEW PASSED HEX ADDQESSES WHOSE CENTERS ,

+ d4CIINCIDE,/,5X,6HHEXA =,012,64 HEXB =,012)
9005 FURMAT(S5X,3A2,44H HAS BEEN PASSED HEX ADDRESSES Al OIFFERENT ,
+ 6HLEVELS,/,5X,6HHEXA =,012,10# LEVELA =,[3,84 HEXB =,
¢ 012,104 LEVELB =,13)
9006 FIRAAT(S5X,3A2,45H HAS BEEN PASSED HEX ADDRESSES WaICH COINCIDE,/,
+ 5X,13HHEXA = HEXB =,)12)
END
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. 0001 SUBRUUTINE HXINIT(IARITE,LEVVAX,LEVMIN,OLT,VLN,LEVSIZ,SIZHEX)
- 0002 C SRIOUTINECINITIALLZE HEX GLIBRARY PARAMETERS = HXINII) g
14 0V03 C SEERERERE KR ERE R AR KRS KA B AR F R X R RN LR R ERLAEE XKL SRR RS K LK EX KX S AR K ’ﬂ
4 ouvo4 Cc ¥ :
2 0005 o % DESIGNER/PROGRAMMER? -
S of . 004 KRECKSR 25 SEPTEMBER 1980 -
~> 0V07 c * PURPUSE: ' -
< 0008 (o £ HXINIP INITIAULIZES PARAMETERS FUR A GIVEN CONFIGURATLION K
0v0Y c * OF I'HE HEX LIBRARY. A PRUGRAM USING THE HEX LIBRARY MUST 3|
. 0010 c ] CALL HXINIT BeFORE CALLING ANY OTHER HEX LIBRARY ROUTINES.
ﬁ ‘9011 C * THE INITIALIZATION REQUIRES INPUT PARAMETERS SPECIFYING 1
< 0012 c * IdE DEVICE NUMBER TO WHICH ERROR MESSAGES AKE TJ BE WRIT=-
{ 0013 o ] TEN, [HE MAXIMUM AND MINIMUM HEX LEVELS, THE LATITUODE AND ‘
;  0V1l4a c * LIONSITUDE OF IHE ORIGIN Or T[HE COORDINATE SYSTEM, AND ThE
- 0015 c * DIAMETER OF HEXES Af SOME CUNVENIENT LEVEL JF AGGRESATION,
= 001o c * THESE AND/OR FUNCTIONS UF THESE PARAMETERS ARE SAVED I[N
T 0017 C * THE COMMON BLOCK /HEX/, WHICH IS RESERVED FJOR HEX LI~
= 0018 (o ] BRARY USE,
L 0019 o * CALLING SEQUENCE:
0020 o * CALL HXINIT(IWRITE,LEVMAX,LEVMIN,DLT,OLN,LEVSIZ,SIZHEX)
" 0021 (o s INPUT:
w0022 (o % IWRITE « DEVICE NUMBER TO WHICH HEX ERROR MESSAGES ARE TO
s 0023 (o ] 3E WRITITEN
T 002¢. c * LEVMAX = MAXIMUM LEVEL OF HEX AGGREGATION, THE MOST SIG-
: 0u2s c ¥ NIFICANT DIGIT IN AEX ADDRESSES wILL REPRESENT
w0026 c * A HEX AT THIS LEVEL. NOTE THAT THIS TJUGETHER
0027 c ¥ #ITH THE DIAMETER OF HEXES AS SPECIFIED BY LEVSIZ
‘ ov28 c ] AND SIZHEX wILL BOUND THE AREA COVERED BY I'HE HEX
L: 0029 (o ¥ COURDINATE SYSIEM,
< 0030 C * LEVMIN = YINIMUM LEVEL OF HEX AGGREGATION, THE CINFIGURA-
g 0031 C. * TION WILL TREAT AEXES AT THIS LEVEL AS REGULAR
< 0032 c s HEXAGONS. LARGER HEXES AT HIGHER LEVELS wILL ONLY
0033 o * APPROXIMATE REGULAR HEXAGONS IN SHAPE.
0034 c x DLT « LATITUDE OF THE ORIGIN OF THE HEX COJRDINATE
2 0035 C * SYSTEM EXPRESSED IN DEGREES AS A FLOATING POINT
. 0036 c £ NUMBER
0037 C * DLN = LONGITUDE OJF THE ORIGIN OF THE HEX COORDINATE
0038 c 3 SYSTEM EXPRESSED IN OEGREES AS A FULOATING POINT
0039 o * NUMBER
0040 c * LEVSIZ = dEX LEVEL IN TERMS OF wHICH THE SCALE JF THE HEX \
. 0041 (o * COORDINATE SYSTEM IS GIVEN B
< +0042 C . SIZHEX =« DIAMETER OF HEXES AT LEVEL LEVSIZ EXPRESSED IN g
< 0043 C s METERS AS A FLOATING POINT NUMHUER. UOIAMETERS OF J
0044 c % HEXES AT OTHER LEVELS ARE COMPLETELY DETERMINED ;¢
0045 c ] SIVEN THIS ONE DIAMETER, 3
a 0040 of ] JUTPUT:
0047 (o % IHXJUT = QUTPUT DEVICE NUMBER TO WHICH HEX ERROR MESSAGES
0048 c * ARE [0 BE WRITTEN. (IN COMMON/HEX/)
0049 c * NHLEY « MAXIMUM NUMBER OF LEVELS OF HEX AGGREGATION,
0050 o 5 fHIS INCLUDES LEVMAX THROUGH LEVEL 0 EVEN IF
0uS1 c ] UEVMIN IS GREATER THAN 0., (IN COMMON/HEX/)
c 0052 (o s MINLEV =« MINIMUM HEX LEVEL. (IN COMMON/HEX/)
. 0053 o ] SLTO « SINF 0OF THE LATITUNDE OF [HE ORIGIN OF THE HEX
' 0054 (of s COORDINATE SYSTEM, (IN COMMON/HEX/)
> 0055 (o * CLTO « COSINE OF THE .ATITUDE OF THE ORIGIN OF THE HEX
00Seo o L] COURUINATE SYSitsa., (IN COMMON/HEX/)
0057 C . OLNO e LONGITUDE OF THE ORIGIN OF THE HEX COORDINATE
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¥ SYSTEM EAPRESSED AS A HREAL=VALUED QUANTITY IN
L ] JEGREES. - (IN COMMON/HEX/)

¥ DIAM(NDILG)
3 = ARRAY CONTAINING THE DIAMETER IN METERS JF A HeX
$ AHOSE ADDRESS COnNTAING NDIG HEX OISITS., (IN

$ COMMON/HEX/Z)

] DIAMETER IN METEKRS QOF HEXES AT THE MINIMUM HEX

* LEVEL., (IN COMMON/HEX/)

¥ XQOFI - X COORDINATE OF THE VECTOR (I,J) = (1,0) AT [IHE

] MINIMUM HEX LEVEL. (IN COMMUM/HEX/)

] YOFI o Y COORDINATIF OF IHE VECILOR (I,J) = (1,0) ATl THE

* ' MINIMUM HEX LEVEL., (Id COMMON/HEX/)

* XJFJ o X COORDIwNATLE OF THE VECTOR (I,J) = (v,1) AT THE

] MINIMUM HEX LEVEL. (IN COMMUN/HEX/)

* YOFJ « Y COORDINATIE OF [HE VECTOR (L,J) = (0,1) ATl THE

¥ : MINIMUM HEX LEVEL, (IN COMMUN/HEX/)

] RIOFX <« REAL I COORDINATE AT IHE MINIMUM HEX LEVEL OF THE
] VECTOR (X,Y) = (1,0)e (IN CUMMON/MHEX/)

* RJOFX « REAL J COORDINATE AT THE MINIMUM HEX LEVEL OF TIHE
¥ VECTOR (X,¥) = (1,0). C(IN COMMON/HEX/)

] RIOFY « REAL I COORDINATE AT THE MINIMUM HEX LEVEL OF THE
] VECTOR (X,Y) = (U,1). (1N COMMON/HEX/)
L ]

L ]

4

¥

L ]

*

.

$

s

]

]

L

]

]

&

£

]

L

DIAMTR

RJOFY <« REAL J COORDINATE AT THE MINIMUM HEX LEVEL OF THE
VECTOR (X,Y) = (U,1). (IN CUMMON/HEX/)
ICON(CHDIG + (ivOX=1)%7)
JCON(ADLG + (NDX=1)%7)
« ARRAYS CONTAINING THE [ AND J CONTRIBUTIONS OF
€ACH PUSSIBLE HEX DIGIT (1=7) AT EACH PUSSIBLE
DIGIT POSITION IN A HEX ADDRESS, 4DIG INDICATES
[HE HEX OIGIT, AND NOX INDICATES IIS PISLTION
COUNTING FRUOM THE RIGHT, (IN COMMION/HEX/)
IVAL(HDIG)
JVAL(ADIG)
= ARRAYS CONFAINING THE I AND J COORDINATES CORRE~
SPONDING TQ EACH OF THE 7 SINGLE DIGIT HEX VEC~
FTORS (1-=7). (IN CUMMON/HEX/)
IMAX(HDIG)
JMAX(HDIG)
= ARRAYS CONTAINING THE I AND J COORDINATES (AT THE
MINIMUM HEX LEVEL) OF THE CENTERS JF EACH JF THE
7 HEXES OF MAXIMUM LEVEL., (IN COMMON/HEX/)

e N e N e N e e N XX Ka e Ke Xe Ra R Ne e K Ne e e KeXa Ke X e Ke X Kz Ke N R Ne Ne e No ReNe No N No o NN e |

EESEEEEERERER SRS ECER LS LR EE LR LR R E LR FXEER LR L L ELEEE R AL EREREE SR E R RS
INCLUDE “HEX.CMN®

SERSSSESSEELRERRLER L SR LEREERBEERLER L LR LR RS AR R XS ELEREREEEERE LR SR KRR ES
. FIOR DEFINITIONS OF VARIABLES SEE HXINIT.FOR ™
SEESREBENEREEERRESERELEELE R LR SRR SR AR R SRS ESEERSRFEEE LR LR SRR EEE SR

IMPLICIT INTEGER(H,P)

COMMON/HEX/IHAUUT,NHLEV,MINLEV,SLTO,CLTO,DLNO,DLAY(10),0IANLR,

* XOFL,YuFL,X0FJ,YOFJ, RIOFX,RJOFX,RIDFY,RIIFY,

N LCON(70),JCONC70),IMAX(7),JMAK(T)
SERSRSRESERNSEELERERRERREESERERSEESE RSP EFETELREIRBERFERES LR EXER LR E X

DIMENSION IVAL(7),JVAL(T)

E2ULVALENCECIVALCL),ICONC1)), (JVALC1),JCONCL))
c $HEX ROTATIONAL CONSTANT IN DEGREES = ARCTAN(SQRT(3)/S)

OATA RCON/19,10661/
¢ $DEGREES TJ RADIANS CONVERSION CUNSTANT
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5 9115
OlLlo
0117
o113
0119
120
L 9121
o 9122
0123
0124
0125
2120
0127
0128
0129
2130
0131
0132
0133
0134
0135
0136
0137
0138.
0139
0140
0141t
0142
0143
0144
0145
0146
0147
0148
014y
0150
0151
0152
0153
-, 0154
o 0155
<, J156
w0157
0158
2139
0160
161
Nt62
9163
0164
0165
2166
0167
0168
- 0169
% 0170
N171

Al
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ata

ol
"
=

n o o o0

1100

DATA DG2RD/0.,01749329/
¥3E( JUIPJT DeVICe NUMBER FOR HEX ERROR MESSAGES
[HXOUT = IaRITE
$3ET vAXI4U4 NUMBER OF LEVELS TO MAXIMUM LEVEL PLUS QWNE
NHLEV = LEVMAX ¢ |
$SET “INIAUM LEVEL
YINLEV = LeEVMIN
$COMPUTE SINE AND COSINE UF LATITUDE OF ORIGIN
RLE = DLT * DG2RD
SLI0 = SIN(RLT)
CLTO = CIS(RLT)
$SET LONGLTUDE OF QRIGIN
wLNO = NLN
SVETERMINE wUMBER OF DIGITS IN MINIMUM LEVEL HEX ADDRESS
ANELG = NHLEV = MINLEV
sCOMPULE OIAMETER OF HEX AT MINIMUM LEVEL
SQRT7 = SuRI(7.0)
DIAMTIR = SIZHEX/(SIRTT*S(LEVSIZ-MINLEY))
*INITIALIZE DIAMETER COMPUTATION LOOP AT MINIMUM AEX LEVEL
NHD =2 4DIG
SI1Z = OIAMIR
sLOOP(FUR ALL HEX LEVELS)
CONTINJE
*SET OIAJETER OF HEX AT THIS LEVEL
DIAM(NHD) = SIZ ) .
#UPDATe NUMBER OF DIGITS AND DIAMETER FOR NEXT LEVEL
NHO = NdD = §
S1Z = SIZ * S)JRI?
SENDLUOP(HEX GLEVEL LOOP)
LF(NHD.GT.0) GOTO 1100
*CIMPUTE POLAR COURDINATE ANGLES OF I-= AND J=AXES AT wlv LEVEL
ROTS = RCON % FLOAL(MINLEV)
ANGLEI = (+90.0 ¢+ ROT8) * DG2RD
ANGLEJ = (=30.0 + ROTS) £ LG2RD
*COMPUTE X,Y COORDINATES OF UNIT I AND J VECTORS AT MIN LEVEL

XKOFI = CIS(ANGLEI) * DIAMIR

YOFI = SINC(ANGLEL) * DIAMTR

XOFJ = CJIS(ANGLEJ) * DIAMTR

YOFJ = SIN(ANGLEJ) * OIAMIR
*COMPUTE I,J COORDINATES AT MIN LEVEL OF UNIT X AND Y VECTORS
UTERM = XOrI*YQFJ « XOFJ*YOQFI

RIJFX = +YOFJ/DTERM

RJUFX = «YJIFL/DOTERM

RIOFY = «XUFJ/DTERM

RJUFY = +XOFL/OTERM

*LOOP(FIR ALL SINGLE DIGIT HEX VECTORS)
00 1200 HOIG = 1,7
#SET CURRESPONDING I AND J CONRDINATES
IPART = TAND(HDIG,1)
, JPART = IAND(LISHFT(HDIG,=1),1)
KPART = ISHFT(HDIG,=2)
IVAL(HDIG) = IPART = KPART
JVALCAOIG) = JPART = KPART
$ENDLONP(SINGLE OIGIT HEX VECTOR LOUP)
CONTINUE
SENITIALIZE T AND J CUNTRIBUTLON COMPUTATION LOOP INDICES
(XOLD = 0 B-177
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HXINIT

0172
0173
0174
0175
0176
0177

~ 0178

0179
0180
0181
0182
0183
0194
0185
0186
0187
0188
0189’
0190
0191
0192
0193
0194
0195
0196
0197

C
c

1300

1500

S 3% 529 oA gel 3 SN ot p Sl N P R DL L R e L DL P T B ST S S SN A N S M Sk R

IXNEA 7
LXLIM = 7%MDIG
*LOOP(FIR ALL POSSIBLE OIGIT PUOSITIONS PAST FIRST)
CONTINUE
*LUOP(FOR ALL HEX DIGITS)
DJ 1400 HOIG = 1,7
¥COMPUTE I AND J CONTHRISBUTIONS FROM LAST POSITIIN VALUES
[CIN(HOIG+IXNEW) = 2%ICONCHDIG+IXOLD) ¢+ JCON(CHDIS+IXOLD)
JCION(HODIG#LXNEW) = 3I&JCUNCHDIG+IXOLD) = LCIONCHDIS+IXOLD)
SENDLOOP(HEX DIGIT LJOP)
CONTINUE
#UPDATE LOUP INDICES FOR NEXT DIGIT POSITION
IXGLD = IXNEW
IXNEW = IXO0LD + 7
SENDLOOP(DIGIT POSITION LOOQP)
IF(LIXNES ,LT.IXLIM) GOTO 1300
sLOOP(FIR ALL HEXES OF vAXIMUM LEVEL)
00 1500 dDIG = 1,7
$SET I AndD J COORDINATES AT MINIMUM HEX LEVEL
IMAK(HDIG) = ICON(HOIG+IXULD) ’
JHAX(HDIG) = JCONCHOIG#+IXOLD)
*ENOLONP(HEXES OF MAXIMUM LEVEL LOOP)
CONTINUE
SENDRDUTLINE(HXINIT)
RETURN
E~ND
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., 0001 . INTEGER FUNCTION HXINV(HEX)

L 0002 c $RIUTINE(FIND nHEX INVERSE JF AN UCTAL HEX NUMBER = HXIANV)
(, 0003 c BRERERREERERERFEEREFSEERLRERLRELE R R K LR EEE XX ELE XS REREXCEFREXEEEEEE
Y 0004 o *
0005 C *  DESIGNER/PROGRAMMERS
e« 0006 C s DON KRECKER 12 SEPTEMBER 1980
L 0007 c ¢  PURPUSE:
. 000y C * AXINV CUMPUTES THE [NVERSE OF A HEX NUMBER EXPRESSED (N
0009 c s ICTAL REPRESENTATION, T[HE ALGORITHM INVERTS ALL HEX OIGITS
o 0010 o % IN PARALLEL, HEX DIGITS 1 THROUGH & ARE COMPLEMENTED MOD
w0011 C % 7, ~aHILE LHE HEX UDIGIT 7 REMAINS UNCHANGED, JCTAL 0 OIGITS
0012 c s ro [He LEFT OF THE wOST SIGNIFICANT HeX DIGIT ALSD REMAIN
X 0013 o * UnCHANGED, THE ALGJRITHM USES SHIFT AND LOGICAL JPERATIONS
b 0014 o * T) FLAG THE DIGITS 1 THROUGH 6, THEN THESE DIGITS ARe [N=-
: 0015 C * VERTED #HILE THE 0 AND 7 DIGITS ARE UNTJUCHED,
[=- 001e C #  CALULINS SEUUENCE:
t. 0017 C . HXIaV = HXINV(HEX)
7. 0018 C s INPUT:
{0019 c * HEX = HEX NU4BER TO BE INVERTED
Y 0020 (o £ JUrpur:
. 0021 C * HXINV = HEX INVERSE OF THE ARGUMENT HEX NUMBER
F 0022 C *
‘, 0023 o8 ERXREEEEREREREEEREEERLARFEEXXXEEREEREELBEREEERRERXE XSS X RENELEE XX K KX X
= 0024. [MPLICIT [NTEGEK(H,P) '
= 0025 c $MASK OF OCFAL 1 DIGITS
~ . 0026 DATA M1/°1111111111°0/
0027 C *SET LOCAL VARIABLES TO HEX NUMBER SHIFTED 0, 1, AND 2 BIrS
0028 ASHFTO = HeX
0029 HSHFT1 = ISHFT(HEX,=1)
0030 dSAFT2 = ISHFT(HEX,=2)
. 0031 C $FLAG DILGITS 1 THROUGH 6 IV LUw ORDER BIT POSITION JF DIGITS
. 0032 M1T06 = I[AND(CIOR(IEOR(HSHFIO,HSHFTL),IEOR(HSHFT1,HSHFT2)),M1)
0033 o *EXTEND FLAGS TU 4ASK ALL 3 BITS OF DIGITS 1 THROUGH 6
el 0034 w1106 = 9w1I0o % 7
~¥- 0035 C $INVERT DIGITS 1 THROUGH 6 AND RETURN RESULT AS HEX INVERSE
. 0036 AXINV = L[EOR(HEX,M1TO6)
N 0037 (o *ENDROUTINE(HXINV)
=, 0038 RETURN
0039 END
M
2%
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0001 SJBROUTINE IGRIDCX,Y,L,J)
_';4 0002 SRS LESRFEL R ELRL S EREBELEREE LR SRS EX R B EERE LR R EEEXEX R R EFERE S
4 0003 * TAIS ROUTINC CONVERES THE UCM COORDINATES X,Y TO [HE
b o004 * GRID INDICES I,J. *
2 0005 * THE ORISGIN IS 500,000 5,600,000 IN GRID ZONE 32U AND #
b2 0006 * THE UNIFS ARE 20 4ETERS. THE INDEX FOR THE JRIGIN IS «
| o001 . IV RECOKD (05,65) OUT OF 128%128 RECORDS. *
N 0008 FERERNE RN R SRR AR R R A SRR R EEE R RN AR A AR AR AR ERER SRR RREE R KN
1 0009 I4PLICIT INIEGER%4 (A=2)
£ 0010 I=((X=500000)/20+32500)/500
> 0011 J=((¥=5600000)/20+32500)/500
fy;, 0012 RETURN
~ 0013 END
&
N
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5
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0001

0002

0003
0v04
0005

0006
0007

0008
0009
0010
0011
0012
0013
0014
0015
00to
o017
0018
0019
0020
0021
0022
0023

anco

e gt et Pub b pm Pub

FUNCTIUv ICODEC(CL,J)
SEEEBEEEFEEEREREESEERESERS LS ERAESRRERESELRERIEXRRERRB XSS

* EXTRACTS THE FEATURE COOE FROM IBUF(I,J) *
EEESEREEREEEREBEEEREERERRESRRERRRARRERRBXERERRRAEEREBERLES
* INPUTS: [,J; THE Y ANDO X INDICES,RESPECTIVELY ¥
* QUTPUIS: ICODE, THE SURFACE FEATURE CODE *

EERSEBERREEEREREEEEE LR R EBE R R R LR S L EEERR KRR LK EFKES KRR RXXE K XK

IYPLICIT INTEGER*2 (I~-N)
INCLUDE °“MAP,CMN’
EEXSEREREEEEREEEREREEEESRE B KRR R LS KRR ERREEERERXEAREXEXE X &R

¥ IBUF HOLDS A 40%40KM ARRAY OF DISPLAY DATA,wITH *
. THE FLIRST INDEX CORRESPUNOS TO NORTHING, AND *
* THE SECOND TO EASTING, *

SEEEESEEESELESE SRS EEBEE R LB LSS REFBREF XL EREEERERERRXREEREEESR

INTEGER*2 IBUF(400,400)

COMMON /MAP/IBUF
EEEEBREERERERESEEEEERRRE AR ARERRREERRRERREREEREREARERFNE XX
"ICODOE=IBUF(L,J)=IELV(I,J)*8
CALL CMCLOS
PRINT*,ICODE, IELV(I,J)

CALL CMIPEN
RETURN
END

(=~ =]
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k. o001 FUNCTION [ELV(I,J)
;\; 0002 EEEEREREREP LRSS LR RN BEREESELEREEEEEELELEEE XL EX XL EREBEX TR
A 0003 * EXTRACTS FHE ELEVATION FROM IBUF(I,J) : *
0004 SEREXRBEBEEL R ERERERLEBEBESEAEEE KSR EE KRR K RE XXX LR EXR B LR LR K KK .
: 0005 » INPUTS: I,J; THE Y AND X COORDINATES,RESPECTIVELY #
2 0006 * OUTPUTS: [ELV, THE ELEVATION OF THE POINT * :
i 0007 SERREEEERER LB ELER KA ER SRR KR EEEEEREPEREEBEE XX AR R SR EEE LS LXK ¥
¥ 0008 IMPLICIT INTFEGER*2 (I=-N) :
k2 0009 INCLUDE “4AP.CYN® ‘
‘ 0010 1 FEEEEXXEEEEERLREBEEE RS R ESERELELEETREREEXFERERER XXX EEREEEEKKE
X 0011 1 * I3UF HOLDS A 40%40KM ARRAY OF DISPLAY DATA,dILH %
c 0012 1 ¢ THE FIRST INDEX CORRESPONDS TO NORTHING, AND *
¥ 0013 1 ¢ THE SECIND IO EASTING, *
o 0014 1 E5XEBEXLEEEXEERELEBEELERELEEBEFERREERETXERFRERLLRL LB K EREEEER
. 0015 1 INTEGER*2 IBUF(400,400)
_ 0016 1 COMMON /MAP/IBUF
o 0017 1 FEXSREREEERREERER RS EEEREEREEEXESEESRREEEERKEERERELEREEEEEXEE
- 0018 C O PRINT#, IELV",I,J
N 0019 IELV=IBUF(I,J)/8
: 0020 RETURN
A 0021 END
z
5
4
)
% )
) ;
b4
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ounl TaTeGER FUNCTION IJL2AA(I,J,LEVIJ)

3 0002 c $RJIUCINE(CINVEKT I,J, aNO LEVEL O EQUIVALENL HEX ADDRESS=I1JL2HA) 1
{ 0003 (o] FEEREXEEBEEESL LR ELRXETEERBELECELR SR LKL EEE L LS EEXET LSS L EKLESEXETELEEER ‘
> 0004 C * :
s 0005 C * VESIGNER/PROGRAMMERS

Iy 0006 o % DUN KRECKER 18 SEPTEv3ER 1980

. ovu7 c $  PURPUSE: 1
¥ 00034 ¢ . IJL2HA CONVERIS A GIVEN I,J, AND LEVEL FRIPLE TO AN EJUI=- E

0009 C ¥ VALENT HEX ADURESS IN OCTAL REPRESENTATION., I ANO J ARE i
7 - 0010 C * 08LIQUE CJUORDINATES EXPRESSED Iv UNITS CORRESPONDINS [0
% 0011 C * HEX DIAMELERS AT FHE GIVEN LEVEL OF HEX AGGREGSACIIN, AND
Y 0012 (o & THE CUMPUTED dEX ADDRESS #ILL 3£ AT THIS SAME LeVEL. ]
2 "0013 o % [JL2HA (S THE INVERSE OF THe SUBROUTINE HA2IJL wHICH COMe
he 0014 C * PUTES THE [,J, AND LEVEL (RIPLE CORRESPINDING TJ) a GIVEN

0V1S o * HEX AUDRESS.

N 0016 C s AFTER CHECKING T[HE VALIDITY OF THE REWUESTED dEX LEVEL,
> 0017 (o * THE ALGURITHM CONSTRUCTS IHE HEX ADDRESS AT THAT LEVEL
. 0018 c % CENPERED AT THE ORIGIN, THIS IS A STRING OF (NHLEV=LEVEL)
> 0019 o * HEX DIGITS, EACH EQUAL TO 7, wHERE NHLEV IS TdE MAXI4uM
< 0020 o * NUMBER OF LEVELS UOF HEX AGGREGATION, THEN, WORKING FROM
g 0021 (o * RIGHT TO LEFT, SUCCESSIVE HEX DIGITS ARE EXIRACIED FROM
% 0022 C * THE I,J COORDINATES AND INSERTED IN PLACE OF 7S IN IHE
- 0023 c . HEX ADDRESS. THE HEX DIGITS ARE COMPUTED AS DESCRIBEL IN
< 0024 C . THE ROUTINE IJ2HV,
N 2025 o ¢ CALLING SEQUENCE:
1 0026 c * IJL2HA = [JL2HA(I,J,LEVIJ)

0027 C & [uPUT:

ST 0V2s o . [,J = INIFGER=VALUED OBLIQUE CONRDINATES WHICH ARE TO
o 0029 c * oE CONVERTED TO AN EQUIVALENT HEX ADDRESS AT THE
X 0030 c * SPECIFIED LEVEL OF HEX AGGREGATION

X 0031 o » LEVIJ <« GLEVEL JF HEX AGGREGATION WITH RESPECT [0 WHICH

~ 0032 (o s [HE L,J COORDINATES ARE EXPRESSED AND AT «HICH

0033 c % [HE HEXx ADDRESS IS TO 4E COMPUTED
D 0034 C s NHLEV = ¥AXIMUM NUMBER OF LEVELS OF nEX AGGREGATION,

4 0035 c s (IN COMMON/HEX/)
" 0036 c . MINLEV « MINIMUM HEX LEVEL. (IN COMMON/HEX/)
> 0037 C s IVAL(HDIG)
0038 (o4 s JVAL(HDIG)
0039 C s « ARRAYS CONTAINING THE 1,J COORDINALES CORRESPON=-
0040 c * VING TO EACH OF THE 7 SINGLE DIGIT HEX VECTIORS :
3 0041 (of . (1=7). FOR EXAMPLE, SINCE THE HEX VECIOR 1 CORe ]
] 0042 (o * RESPONDS PO (I,J) = (1,0), IVAL(1) = 1 AND ]
Y 0043 o * JVAL(1) = 0, (IN COMMUN/HEX/)
Y 0044 c ¢ -JUTPUT: ]
v 0045 c * IJL2HA = HEX ADURESS CORRESPONDING TO THE GIVEN I,J D8LIJUE g
e 0046 o . COORDINATES Al THE SPECIFIED LEVEL OF AGGREGATION

: 0047 c ]

- 0048 C EREREERAERECENAEERERERREER AR RERERARRERAAREEREXREEREERERER LR CE KSR

0049 INCLUDE “HEX.CMN*

0US0 1 SRS RLELREELRERERLREERERLEIRESELELRI FERRRERLERREKREREEEEEEEEERELEXEEEE XSS y

0051 1 * FOR DEFINITIONS ¢ VARIL’ LES SEE HXINLT,FOR *

e 0052 1 FPESSEEREEERELREREEELELEBLERE KB, (SFERKEX XX EXL XL ELAERERXEBEXLEEXEE R LR RS
0083 i IMPLICIT INTEGER(H,P)

-~ 0054 1 COMMON/HEX/ LHXOUT,NHLEV,MINLEV,SLTO,CLTO,0LNO,DIANC10),0IAMIR,

3 0055 1 * AOFIL,YJFI,XQFJ,YUFJ,RIOFX,RJOFX,RIJIFY,RJIIFY,

0056 1 » ICUNCT70),JCON(CT70),1MAX(T7),JMAX(T)
> 0087 1 SERSSREREEERLEEEE LSS EEERR SRS LRSS EERESEREEE KRB EERESLEREREERRLEREREREES

CIP UL TG P WPV 1 S D0 0. WL P LI L EPN. N m e oat




it 2RO I A R i B i Tl A S R A A PN T e e \_1

C- ORI A T S L A L S R DU TR S A D R R A R NS -

fvi TJL2HA
e NDuSw DIMENSLON TVALCT),JVAL(T)
{ 0059 EJULVALENCE(IVAL(1),ICONCL)),(JVALC1),JCONC(L))
] 0060 o $[F(VALID HEX LEVEL)THEN
~y  0VU61 IF(LEVIJ. LL.MINLEV) GOTO 1200
3 0062 [F(LEVIJ.GE.NHLEV) GO0 1200
Yy 0063 o $CONSTRUCT HEX ADDRESS AT GIVEN LEVEL CENTERED AT JRIGIN
~] 0064 HADR = [SHAFT(1,3*%(N4LEV~-LELVIJ)) = 1
y  0ues C *I4ITIALLIZE hEX OIGII EXTRACTIJIN LUOP
o 0066 [LOCAL = I
. 0067 JULOCAL = J
< 0068 HSHIFL = 0
L 0069 C SLUOP UNTIL(NO MORE HEX DIGITS TO EXTRACT FRIOM (I,J))
2 0070 1100 CONTINUE
s 0071 o $COMPUTE NEXT HEX DIGIT = (I + 2%J) M0D 7
N 0072 HDIG = ILOCAL + JLOCAL + JLNCAL
0073 ADIG = HUIG = (HDIG/7)47
. 0074 IF(HOIG,LE,0) HDIG = HDIG + 7
T 0075 C *[NSERT HEX DIGIT AT FRONT UF HEX ADDRESS
0076 HADR = HADR = ISHFI(7=-HDIG,HSHIFT)
0077 HSHIFT = HSHIFT + 3
- 0078 C $SUBTRACT (I,J) CORRESPONDING TO NEWLY FOUNO HEX OIGIT
X 0079 INEW = ILOCAL = IVAL(HDIG)
. 0080 JNEW = JLOCAL = JVAL(HDIG)
~. 0081 o *SHRINK NEW I,J VECTOR TO NEXT LOWER HEX LEVEL
e 0082 ILICAL = (3I®INEW = JINEW)/T
a ous3 JULJUCAL = (INEW + JUNEw + JNEW)/7
B 0084 C SENDLOUP(HEX DIGIT EXTRACTION LOOP)
« 0085 Ir (ILUCAL.,NE.O0) GOTO 1100
“  0vuBo IF(JLICAL,NE.O) GOTO 1100
w4 0087 o $RETURN COMPUTED HEX ADDRESS
5 0088 [JL249a = H4ADR
' 0089 o *ELSE(INVALID HEX LEVEL)
0090 3310 1300
. 0091 1200 CONTINUE
- 0092 o #SET RETFURN HEX ADDRESS TO ZERD
L 0093 IJL2HA = 0
- 0094 C *INCLUDE(GENERATE HEX ERROR MESSAGE = HXERR)
0095 CALL HXERR(6HIJGL2HA,3,LEVIJ,0,0,0)
0096 o ¥ENDIF(HEX GLEVEL CHECK)
S 0097 1300 CONTINUE
£ 0099 C SENDROUTINE(LJL2HA)
r 0v99 RETURN
- 0100 Evo
—
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o " #SET eTURM HEX ADDRESS 0 ZERQ
IJM2HA = 0
C SINCLUDE(GENERATE HEX ERROR MESSAGE = HXERR)
CALL HXERR(6HIJ42HA,3,LEV,0,0,0)
o *cNDIF(HEX LEVEL CHECK)
1200 CONTLNUE
o $ENDROUTINE(LJM24A)
RETJRN
END
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0001 INPEGuR FUNCTLION LJU24A(CI,J,LEV)

0002 C *RIUTINE(CINVERT MIN LeVEL I,J CUORDINATES TU HEX ADORESS=IJ42HA)

0003 o FEEESXREESESEE LSRN ERERE KRS KERX L ER LB EEFEFEFEFESXRCE SR EEFEEEEREEEXEEEXK

0v04 C *

0005 c * DESIGNER/PROGRAMMERS

0006 c ® DUN KRECKER 20 SEPFEMRER 1980 1

0007 c * PURPOSE:? ]

0008 c * IJM2HA TAKES A POINT EXPRESSED InN I,J OBLIQUE CJORDINATES 2]

0009 C * Al [HE MINIMUM HEX LEVFEL ANV COMPUTES THE AUDRESS OF (HE Y

0010 c % HEX Al I4Ye SPECIFIEVD LEVEL wHICH CONTAINS THE POINT, THE -

0011 c % HEX ADDRESS IS COMPUTED IN OCTAL REPRESENTATION, IF [HE -
¢ 0012 C ¥ SPECIFIED HEX LeVEL IS GREATER [HAN THE MINIMUM HEX LeEVEL, R
Vi 0013 C * THE CJUMPUIED dEX MAY DIFFER FROM TI'HE HEX (Af THIS LEVEL) B
L 0014 C . AH0SE CENTER IS CLOSEST TU THE GIVEN POINT., fHE REASON IS )
§ 0015 C * THAL HEXES AT HIGHER LEVELS OF AGGREGATION ARE NOTI IRUE

001% c * REGULAR HEXAGONS BUI ONLY APPROXIMATE REGULAR HEXAGINS IN

0vl7 o % SHAPE, IJM2HA IS THE INVERSE OF THE SUBROUIINE HA2IJM,

ov1ls C * WHICH CONVERTS A HEX ADDRESS TO I,J COORDINATES Al THE

0019 o ¥ MINIMUM HEX LEVEL.

0020 (o * AFTER CHECKING THE VALIDITY OF TIHE REWUESTED HEX LEVEL,

0021 o ] IJM2HA USES IJL2HA TO COMPUTE THE MINIMUM LEVEL HEX AUODRESS

0022 c x AITH THE GIVEN I,J COORDINATES, THEN THE ADDRESS OF [HE

0023 c 3 HEX AT THe SPECIFIED LEVEL IS FOUND BY TRUNCATING THE AP~- .

0024 C . PRUOPRIATE NUMBER UF HEX DIGITS. -

0025 c * CALLING SEQUENCE: ' -

0v2e o * TJY2HA = [JM2HA(I,J,LEV)

0027 c L INPUT: o

0028 c . 1,9 = INTEGER=VALUED OBLIQUE COORDINATES AT THE VINIMUW gt

0029 c x HEX LEVEL OF A PUINT WHOSE CUNTAINING HEX AT A -

0030 C * SPECIFIED LEVEL IS TO BE COMPUTED X

0031 c * Lev « LEVFL OF AGGREGAITION OF THE HEX ADDRESS. TO BE -

0032 c * .  COMPUTED

0033 C . NHLEV = MAXIMUM NU4BER OF LEVELS OF HEX AGSREGATION,

0034 C ¥ (IN COMMON/HEX/)

0035 c * MINULEV = MINIMUM HEX LEVEL. (IN COMMON/HEX/)

0036 c x JUTPUT:

0037 (o4 * IJM2HA = ADDRESS OF THE HEX AT THE REQUESTED LEVEL WHICH

0u3d (o4 ] CONTAINS THE GIVEN I,J POINT

0039 o *

0040 [of EEEEEEREEREEEEE LA RSP LSRR R FLERRE R LR R R ERREEEE R EEE XL XL LR EEEREX

0041 I4PLICIT INTEGER(H,P)

0042 CIMMON/HEX/IHXOUT,NHLEV ,MINLEV,SLTO,CLTO,0LNO,DIAM(10),DIAMT

0043 SR,

0044 * : XOFI,YOFI,XO0FJ,YUFJ,RIOFX,RJOFX,RIJFY,RJIFY,

0045 * ICON(C70),JCONCT70),IMAX(T),JMAX(T)

0046 DIMENSION IVAL(7),JVAL(?) ‘

0047 EAIIVALENCE(IVALCL),ICONCL)),C(JVALCL1),JCONC1))

0048 c SIF(VALID HEX LEVEL)THEWN A

0049 (F(LEV.LT.MINLEV) GUTO 1100 o

0050 IF(LEV.GE.NHLEV) GOTD 1100 .

0051 (o *CONVERT I,J COORDINATES TU MINIMUM LEVEL HEX ADDRESS P

0052 HADR = IJL2HA(L,J,MINLEV) =

0053 o $TRUNCATE HEX OIGITS TUO GET HEX ADDRESS AT REQUIRED LEVEL -

0054 LJM2HA = ISHFT(AAUR, 38 (MINLEV=LEV))

005S o $ELSE(INVALID HEX LEVEL)

0056 30r0 1200

0057 1100 CONTINUE
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ovol
0002
0003
0vo12
0005
0900
0007
00048
0009
0010
0011
0012
0013
Nul4g
0015
OVlo
Q017
0013
V019
0020
0021
0022
0023
0024
0025
00206
Q27
0028
0029
0030
Q031
00132
0033
0034
ouis
0030
0037
0038
00139
0040
0041
0042
0043

- 0v44

0045
0046
0047
0048
0049

anoaaoaoanNnanNnOcOonNOaOnNOoOannNOnnOOonNOnODOOnOOnOOnn

SUBRODUTINE IJ42xY(I,J,X,Y)
$RIUTINE(CINVERT MIN LeVEL [,J TO X,Y COORDINATES = IJ42XY)
FREREEEEXREKEEXE R LR R L LR LR B L LRSS R EFEXERERE RS KK EREXEXREE K SLEEETEEES
L
DESIGNER/PROGRAMMER:
DON KRECKER 20 SEPTEMBER 1980
PURPUSE:
[J42XY COwVERTS A PAIK OF I,J NBLIQUE COORDINATES AT [HE
MINIMUM HEX LEVEL TO THE EQUIVALENT X,Y CARTESIAN CJOKDI=-
NATES IN YETERS. THIS ROUTINE IS THE INVERSE OF [HE SUB~
ROUTLINE XY2IJM,
Tnt CIONVERSION IS EFFECTED BY APPLYING A LINEAR TRAVSFOR~
MATION (IN THE FORM OF A MATRIX MULTIPLICATLION) TJ T[IHE
I,J VECIOx TO OBTAIN AN X,Y VECTOR,
CALLING SEWUENCE:
CALL IJM2xXxY(I,J,X,Y)
INPUTL:
f,J « INTEGER=VALUED OBLIQUE COORDINATES EXPRESSEZD IN
HEX DIAMETERS AT THE MINIMUM HEX LEVEL WwHICH ARE
T0O BE CONVERTED TO CARTESIAN COORDINATES
XOF I = X COORDINATE OF THE VECTOR (I,J) = (1,0).

(IN COMMON/HEX/) :
YOFI - Y COORDINATE OF THE VECTOR (L{,J) = (1,0). K
(IN COMMOUN/HEX/) ;
XOFJ « X COORDINATE OF THE VECTOR (I,J) = (0,1). .
(IN COMMUN/HEX/) 3
YofFJ = Y COORDINATE OF THE VECTOR (I,J) = (0,1). |
(IN COMMON/HEX/) :
JUTPUT:
X,Y = REAL=-VALUED CARTESIAN COORDINATES EXPRESSED IN )
MEFERS EUULVALENT TO THE GIVEN OBLIQUE CJIORDINATES -]

L R R SR B B R SR B B R AR L BE BE B SR B AL L R 2R B L L BE SR BN

EXEREEEXEXEELRELEEBEE AR K LRSS SRR XRER K KL LK KE KL LS ES R LR SR CX B R KR LXK KKK
IMPLICIT INTEGER(H,P)
CIMMON/HEX/IHXOQUT ,NHLEV ,MINLEV,SLTO,CLTO,DLNO,DIAY(10),01IANMT

SR,

+ XOFL,YOFI,XO0FJ,YOFJ,RIOFX,RJOFX,RIIFY,RJQFY,

+ ICON(70),JCON(CT0),IMAX(T7),JMAX(T)

DIMENSION IVAL(C?7),JVAL(7)
EJUIVALENCE(IVAL(1),ICONC1)),(JVAL(1),JCON(L))
*CONVERT INTEGER=VALUED I,J CUORDINATES TO REAL
RI = FLOAT(I)
RJ = FLOAT(J)
*[RANSFIRM [0 EQUIVALENT X,Y COORDINATES IN METERS
X = XOFI * RI + XOfFJ * RJ
( = YOFI * RI + YOFJ * RJ
$*ENDROUTINE(IJIM2XY)
RETURN
END
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o 00l
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0010
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0029
0029
0030
< 0031
> 0032

0033

0034

0035
% 0036
> 0037
< 0038
T 0039
0040
0041
0042
0043
0044
0045
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0048
0049
0050
+ 00S1%

0052

0053
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SUBROITINE ULABEL
SEERERRERREE LSRN EERARRESEAERRSEEEXEXAEREAREEEERNNEREREEES

¥ TAIS SU3RJIUTINE LABELS [FHE COLOKR CODES USED IN *

¥ THE MAPPFRD-SECTION DISPLAY FILE, *

KESEREEERRERAREERARER SRR REERRERERE R XL EEREEEFER KRS RSESEES
REAL LEFT

INTEGER*4 LABELS(7,2)
DATA LAJELS/°FORE”,"URBA®, MARS’,  NULL®, WATE’, “HEAT’,
* ‘JPEN"Usr"'“"OHD'O "'R','H"' '/
INCLUDE “AINDJ,CMN’
EXEEXEEEREXE R KRR EXE R ERE RN EE R R XL AR KR LK EX AKX R ELC SRR SA KK KKK KK R

* FAINXY COWNTAINS THE X MIN AND MAX AND THE Y MIN AND &
¥ MAX RESPECTIVELY FOR THE wInNDOW, MIN AND MAX REFER ®
* TJ [HE MIN ANO MAX JF ELEVATION VALUES, AND ZOFLT IS =
¥ THE CONTOUR INTERVAL, ¥

SEEEBEREREREE KR RN B AR EE R R RRE XS KR ERAREFE RS R EE LR KX R EERE R L KR
DIMENSIIN FWINXY(4)
CIOMMON/NINDU/FWINXY MIN,MAX,ZDELT
EEEREERERERESRREREESERER PR SRR AEE X KR ES XX R EREREEEE XKLL RS XS R X R
CALL CMIPEN
CALL VWPORT(0.,40,,0.,90,)
CALL WINDQOW(0,,40.,0.,90.)
CALL IXICLR(4)
CALL TXAM -
CALL TXSIZE(0,2.,2.)
LEFTI=5,
RIGHT=1S5.
0J) I=t,7
BOIFTIM=10,.*1
TOP=80TTOM+8,
CALL LINCLR(I)
DO XsLEFT,RIGHT,,.S
CALL MOVE(X,BOTTOM)
CALL DRAW(X,TIJP)
ENDDD
CALL MOVE(X,BATro4+S,)
CALL TEXT(4,LABELS(I,1))
CALL TEXT(2,LABELS(I,2))
CALL MOVE(X,BOTTOM+2,)
CALL TEXT(S,°CODE:’)
CALL INUMBR(I,1)
ENDDO
FX=2FdINXY(1)
FY=FWINXY(3)
CALL MOVE(20,,6.)
CALL RNUMBR(FX,=-1,8)
CALL MOVE(20.,0.)
CALL RNUMBR(FY,~=1,8)
R=1,
T=1,
R=R%98,8+40,5
r=rs9s8,8+,.95
CALL VAPORI(40,.,R,0.,T)
CALL wINDOW(FWNINXY(L),FWINXY(2),FAINXY(3),FAINXY(4))
CALL CMCLOS
R<TYRW
[TV
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.0001
0002
0003
“0004
s 0005
- 0006
. 0007
et 0008
0009
» 0010
oy 0011
Y 0012
Ay 0013
A 0014
28 0019
~  001le
L 0017

0013
W] 0019
“ 0020
F

St

0021
{0022
0023
0024
0025
0026
' 0027
f: 0028

0029

TR
Tt
Y- DA A SN

SUBROUTINE INTERS(IX1,IY1,IX2,IY2,HEIGHT,FRAC,ICRJSS)
EESEEFELEEREXEEELEELEEEEEREESELEEREEEEEEXE LT LS EEXRX XXX EESEEER S XL KR SRR E XK Y
. FINDS INTERSECTION JOF SEGMENT X1,Y1 TO X2,Y2 WwITH HEIGHT 4
CSEXBEEXEEEBLEL LR LR EL AL B R RER R K LR E RS R EREEF KL C KL R KRR LRSS EXEE LXK FE R LSRR EEX
. IvPUTS:
¥ IX1,1IY1,IX2,1Y2== INDICES TO 2 POINTS IN THE DATA ARRAY
L HEIGHY . ELEVATION OF THE COWTOUR BEING [RACED
L QUTPUTS: FRAC =« FRACTION OF DISTANCE FROM POINI1 TOWAROS POINT2
s
s

%% H, JONES **x
S Ry PP PR I e
IMPLICIT INTFEGER*2 (I=N)

n

c $CHECK FOR NO INTERSECIION

ICRJUSS = 0

Z1=IELV(IY1,IX1)

22=[ELV(LY2,IX2)

IF(i1 ,GE. HEIGHT LAND, 22 ,GE. HEIGHT) THEN
30 TJ 10

ENDIF

[F(21 .LE. JEIGHT LAND., 22 .LE, HEIGHT) THEN
30 rJ 10

ENDIF

C *CIMPUTE INTERSECTION
ICRJSS = |
FRAC = (HEIGHT =Z1) / (22-21)
o
10 RETURN
END
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0001
0002
0003
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0007
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SUBROUTINE MAP2LL(FNAME,FLON,FLAT)
EEXEEEREEEEXRAEEEEERRREES X EERRE SR RS RN EFEEEF XN ES

¥ TAIS ROUTINE COMPUTES THE LAT,LON OF THE *
¥ CENTER JF A SAEET FrOM [HE 2745 SERIES. ¥
EEEREAEEEEREREEEEAERRERARNRERBRRAEAEABARERERARE AR RS
L INPUTS: FNAM4E== THE NAME OF THE MAP L
¥ QUTPUTS: FLON,FLUATl== REAL=VALUED LAT AND ¥
* LJUN JF IHE CENTER DF THe vAP ¥

;¥$“'¥l¥’.#*‘*"“#‘“;*l'l‘t*“"“l"‘*"“****
CHAARACTER®S FnNAME
DIMENSION D(2)
PARAMETER PI=3.,141592654
P-RAD:PI/IBO.

Dl [=2,4,2
VECOUVE(2,10,FNAME(IsI+1)) D(L/2)
E4DVO
10 FIRMAT(F3,0)

DLAT=50+(59=D(1))/2.%.2+,1
DLON=9+4(D(2)=20)/2.,/3.41./6,
FUAT=DLAT*P._RAD
FLON=DLIN®P_RAD

RETURN

END
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0001 SUBROUTINE AAP2UTM(FNAME,FEAST,FNORTH,CMERID)

PR

2 0002 FEEEREEEBEREEEELRLESEEXEXLLEEEETLX KSR REEEXEEELEFLEELLLSEEEEER
0003 ss%8% THIS RJIULINE COMPUTES THE UIM CENTER OF A SHEET FRUM

o 0004 sxxes¢  THe 4745 SERIES,

5 - 0005 EEEEEREFEEXFRRSEESKEEERRR R KRS ES AR ERERRAREEAREERE LR KA R E LR LS

bt 0006 CHARACTER®S FNAJE

% 0007 DIMENSIION D(2)

< T 0uos PARAMETER P[=3,141592654

> 0009 P_RAD=PL/18y.

. 0010

T 0011 DJd I=2,4,2

- 0012 VECOUE(2,10,FNAME(L2I+1)) D(I/2)

iy 0013 ENDOLO

. 0014 10 FIRMAL(F3,0)

: 0015

2 0016 DLAL=50+(59=D(1))/2,%.2+.1

- 0017 DLON=9+(D(2)=20)/2,/3.+41./6.

= 0018 FLAT=DLAT*P_RAD

i 001y FLON=OLON#P_RAD

5 0020 CALL ADSMP(rLAT,FLON,CMERID,FEAST,FNORIH)

- 0021 FEAST=FEAST+500000.

, 0022 RELURN

N 0023 END

-
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001
0002
2003
0004
0005
0906
ovo7
0003
0009
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0030
00137
0038
00139
0040
0041
0042
0043
0044
0045
0046
0047
0048
0049
0050
0051
0052
00S3
0054
0055
0056
00S7

el
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SUBKJQUILINE “APPER
AR 2R A AR R R AR R R L R A R R R A R A R R R R R L Y

. CALLS THE RUUTINES [0 DISPLAY THE TERRAIN DATA ¢
EEERFFREREEARESEREELEUREEERRNETERERERXXRERERATRLA RN TECEREE KT S XK XK
* [VPUTS: NIOVE ¢
x JUTPUTS: NONE «

EEEREEEEEEEBE SRR RN SRR RR KRR RS RRR RS SRR S RAERRREEESEREAS R AR KRS
IMPLICII INTEGER*2 (I-N)
INCLUDE °*AINDU,CMN’
EEEREEEERESEERREEEEE SRR AR R EEEEREEE R LR ERERAEREAEERERER AN KR K

* FaINXY CONTAINS THE X MIN AND MAX AND THE Y MIN AND
¥ MAX RESPECTIVELY FOR [HE WINDUW, MIN AND MAX REFER %
¥ TJ) THE MIN AND MAX OF ELEVATION VALUES, AND ZDELT IS
A TH4E CONTJUR INTERVAL. .

EEEREEREREBEERRERE B EAREERREXEEAEE L ERRA SRR R KRR KSR EXSEEEEREX X
DIMENSIIN FwINXY(4)
CIMMON/AINDO/FWINXY ,MIN,MAX,ZDELT
SEREEERFEEXRREEEEEERXSAERRELLERFESEEEETRNEXREEFEELL SR EX LR ERAE TR
INCLUDE °“vAP,CMN°
EEEEEERERETEEEREEE L RERAESLERLEXAEXAEEREREEARA SRR N SRR K SRS

* IBUF HOLDS A 40%40KM ARRAY OF DISPLAY DATA,WITH ¥
x THE FIRST INDEX CORRESPONDS TO NORTHING, AND ¥
¥ THE SECIOND T0 EASTING, *

SEEEERREEEEEREEREAERAEREREEAEREASAERERSR RS RESER AR E RSN REE
INTEGER®2 IBUF(400,400)
CIMMON /MAP/IBUF
EEEEEEEEREE NSRS RREREERSRBEEEREREREAEREAREEXEREEEERRE LB KL S
INCLUVUE “ANSWER,CMN’
EEESEEESRAEEERREEREBEARERERERES SR EEXRERERRARE KR
CAARACTER*1 FeA,CON
CIMMON/ANSWER/FEA,CON
EEEREER SR LR ENSRAEREANENREEAREREREKAEEAEERERNEES
CALL CMJIPEN
CALL NEAPASG

IF(FEA.EQ.°Y’)THEN
CALL LABEL
INCR=2
CALL FEATURES(INCR)
ENDIF
IF(CONL.EQ, “Y*)THEN
CALL VAXMIN
DBRES=100
ZMIN=MTN
ZMAXSMAX
CONRES=400, ! CHECK ELEVATION EVERY 400 M
CALL CMOPEN
CALL LINCLRC(4)
CALL VwWPURTI(40,.,139.,3,0,,99.3)
CALL 4INDOw(O0,,40000.,0.,40000.)
CALL ORWCONCFWINXY,DBRES,CONRES,ZMIN,ZMAX,ZDELT)
ELSE
CALL CMCLOS
PRINT#,°N0 DATA IN THIS AREA,’
ENDIF
ENDIF
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0058
N059
0060
0061
0062

0063

30

CINTINUE

CALL WINDOW(FWINXY(1),FwINXY(2),FWINXY(3),FAINXY(4))
CALL GRIDS

CALL CMCLJIS

RETIRN
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0001 SUBROUTINE MAPIN(IR,JC,MGR,ERR)

N002 FEREEESERERREEXERE LR ERE R KR K REARE KRR B K EEERX RN A B R EEREXEXE B LR L KX
5003 s READS TV A 10KM FILE AND PLACES IT IN THE BUFFER, IBUF ¢
7004 ELEREFXRERXEREEEEXAEEREEEFEE L SR AR KR E KRR LA RS KE KX L EERR KRS LSRR ESXEEE XX
2005 * [NPUTS: "
2000 * IR,JC~= THE “KROW” AND “COLUYN’ OF THE FILE, &
0007 * EACH RUNS FROM 0 IO 3 *
0008 . GR== THE MILITARY GRID REFERENCE (UTM) NAME JF
000Y x THE FILE TO BE OPENED *
0010 * OUTPUIS: £RR== AN ERROR FLAG &
0011} EXRERERER LB EXERRELER LKL R X LR R R AR EFER LXK AL XS REREXEEER KR X R LR LXK KK
0012 L)GICAL*1 ERR
0013 CHARACTER&T MGR
0014 IVTEGER®2 ROW,COL
0015 INCLUDE “CORNER.CMN’
0016 1 F£E55EXEREXEERXEREXXREEKEEKR LR EEREEE NS XSS EEEXEEEE LXK XX E
0017 1 * SAX,SAY ARE THE SQUTHWEST UTM CUORDINATES OF THE *
0018 1t * AREA IN THE ARRAY IBUF, *
0019 1t INTEGER®4 SwWX,SWY
0020 1 COMMON/CORNER/SWX,SaY .
0021 1 EXX2EEXXXEELERLREEREERERRER DL XS LR R R ERERCERER LS SRR EEERKR KRR
0022 INCLUDE “MAP,CMN®
0023 | FEXLEEXXREXXRRFEEXEREEEEE AKX SRR L EANEXEKEEEEXEE KRS ELRE KRN
0024 1 * IBUF HOLDS A 40%40KM ARRAY OF DISPLAY DATA,WITH =
0025 1 ¢ THE FIRST INDEX CORRESPONDS TU NORTHING, AND s
0026 1 ¥ THE SECOND TO EASTING. ¥
0027 1 ¥EXEXEEXLLSEREERREEEREEERXNEREERESRAEERAXESEEE XXX EXKRERER
0028 1 INTEGER*2 IBUF(400,400)
0029 1 CIMMON /MAP/IBUF
0030 1 *EEEXEXXEEESXEERERRAREREEERERERRE LR KA R R X SRR KK EREKEXEE KR
0031 INTEGER*2 SJUARE(100,100)
0032 OPEN(UNIT=9,NAME=4GR,STATUS="0LD*,FORM=’UNFORMATTED’,ERR=10)
0033 READ(9)SQUARE
0034
0035 20 CONTINUE
0036 IRO#=100%[R
0037 JCOL=100%)C
0038 00 J=1,100

. 0039 COL=JCOL+J

. 0040 NO0 I=1,100

2 0041 ROW=IROW+ I

3 0042 IBUF (ROW,COL)=SQUARE(I,J)

- 0043 ENDDO

- 0044 " ENDDO

ii 0045 CLOSE(UNIT=9)

- 0046 RETURN '

® 0047 10 ERR=, TRUE, '

L 0048 PRINT*,°N] FILE: °,MGR

" 0049 NI I=1,100

:i 0050 00 J=21,100

_ 0051 SAUARE(L,J)=0

N 0052 ENDDO

o 0053 ENDDO

N 0054 G3IT020

. 00SS END ]
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0001 SUBROUTINE MAPOUT(IR,JC,MGR,ERR)

y

J 0002 SEEE PSR SRR R R LR LR XA R K LR AL EEERX R XX KRR R X EE X KX RS XXX S EERK XS EE R LK LR E R KX

,j 0003  * REWRITES THE 10KM FILES. s

N * N004 ‘*"""*‘*“‘*‘*"“""Ct‘*“"““‘*"’"“‘{“.‘*“““““"‘.“"

. 0005 ¥ INPUTS: *
0006 IR,JC==THE °ROM’ AND “COLUMN® OF THE 100100 ARRAY TO

]
: 0007 * BE WRITTEN; THE VALUES RUN FROM 0 IO 3 *
0008 * MGR== THE NAME OF THE FILE *
0009 * OUTPUTS: ERR== AN ERROR FLAG *
. 0010 EEES XXX EBEXE LR L EEREEXX LR EX SR LR LR R XL XL EE XL XXX L EX LS R EX LK LR KR EXEEEEEE .
- 0011 LOGICAL*1 ERR ]
: 0012 . CHARACTER®7 MGR 1
S 0013 INTEGER®2 ROW,COL ]
- 0014 INCLUDE “CORNER,CMN’ ]
‘H 0015 1 EXEXREBEXEFEER SRR LR SRS XL AL XX TR R LR ELEXE R LA RS REKREEXEEEEEXRX f
] 0016 1 * Sa4X,S4Y ARE THE SQUTIHWEST UTM COORDINATES OF THE * ]
: 0017 1 % AREA IN THE ARRAY IBUF. x ]
x oots 1 INTEGER®4 SWX,SwY !
- 0019 1 COMMON/CORNER/SWX,SWY
;; 0020 1 24K EXXEXLXEX LR ERERES RSN E X EELEE X EEBEEXEEERERELRE XA XL EER
2 0021 INCLUDE “MAP,CMN’ ;
- 0022 1 XXX ERERXREEEESEAERRRRRRREEEEARELEXREREEEBEREEKAXXKAEE KR LR EK ;
b 0023 1 * IBUF HOLDS A 40*40KM ARRAY OF DISPLAY DATA,wITH ¥ ]
. 0024 1 * THE FIRST INDEX CORRESPONDS TO NORTHING, AND * ‘
x 0025 1 # THE SECIOND IO EASTING. * J
) 0026 1 SEEXRERETELEASEELEERXENSEREEREEER L LR R AR EXEEXRTREXEEEXEEEREXRER d
& 0027 1 INTEGER®2 IBUF(400,400) 1
s 0028 1 COMMON /MAP/IBUF 1
B 0029 1 $5FSSEBEEEREESEEXRRRREEEREERREREESEXSEXRE SRR ER R EEEEF AR ERER
0030 INTEGER*2 SQUARE(100,100)
% 0031 OPEN(UNIT=9,NAMEZMGR,STATUS="UNKNOWN® ,FORM=*UNFIRMATTED” ,ERR=10)
4 0032
3 0033 IROW=100%[R
3 0034 JCOL=100%JC
- 0035 " DO J=1,100
3 0036 COL=JCOL+J
N 0037 D3 I=1,100
) 0038 ROW=IROWSI
< 0039 SQUARE(I,J)=IBUF(ROW,COL)
» 0040 £4D00
ks 0041 ENDDO
N 0042 ARITF(9)SAUARE
i 0043 CLOSE(UNVIT=29)
A 0044 RETURN
" 0045 10 ERR=, TRUF,
“s 0046 PRINT&,“FRROR ON OPENING FILE °,MGR
. 0047 RETUKN

0048 END

» L
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SUBROUTINE MAXMIN
BEEEREESEERRRFREER SRR REEE X R EEF XN ES R R LR R AFE R XXX ERE LAY
* FINDS THE MAX AND MIN ELEVATION VALUES IN THE *
* DATA ARRAY, ' ' t
EEESEEREREEER R ERRERFEREESE R RS AKX EREE R K LXK R E SRS SRR R R KX
IMPLICIL INTEGER*2 (I=N)
CHARACTER®*14 NAMEF
INCLUDE “WINDO,CMN’
SEEEREREEEELRSEERREEEAREEEEEEEF ARSI LS AR REEXRE SRR EERERKE KKK
FAINXY CONTAINS THE X MIN AND MAX AND THE Y MIN AND =
¥ MAX RESPECTIVELY FOR IHE wINDOwW, MIN AND MAX REFER L
2 TJ THE MIN AND MAX JOF ELEVATION VALUES, AND ZDELT IS *
* THE CONTOUR INTERVAL. L
FPEESREREEEEXESERRRE SRR RE R RSP RN RS ERAEESEEERE R RN EEXEXRERE R
DIMENSIJIN FAINXY(4)
CIMMON/WINDU/FWINXY,MIN,MAX,ZDELT
EEREREREEREAFEREEESEEAEEEERERRSARBEEBELRERRREAERRERAEREERRE XK
INCLUDE °“9AP,CMN°’
SEEEXEEELER RS KRR KR ESKEREF LTRSS REREFRRXRERERE LK EXE XX E KX RS
* I3UF HOLDS A 40%40KM ARRAY OF DISPLAY DATA,wITH ¥
* THE FIRST INDEX CORRESPIUNDS TO NORTHING, AND *
L THE SECJIND TO EASTING, ¥
SEEERXERSEERE SRR EER A RRE KK XRRE LR XX EEBERREEX XSS LR AKX RN XS
INTEGER*2 IBUF(400,400)
C3I4MON /MAP/IBUF
SEEEESEERERASERRARES R EERESRREREEE X RE R AR ERERA X R SR RS AR E R R KK
MIN=32767
MAX==32767
Xi1=1
X2=400
Yisi
Y4=400 :
IN THE INTEREST OF TIIME,ONLY EVERY FOURTH PQINT IS CHECKEp
X=4,
Y=4,
DI J=X1,X2,X
DO I=Y3,Y4,Y
IMINZMINOCIELV(I,J),MIN)
MAXSMAXOCLIELV(I,J),MAX)
IFCIMIN.GT,0) THEN
MINSIMIN
ENDIF
ENDDO
ENDDO
RETURN
END
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i 0001 SUBROUTINE JUPENERS
ﬁ 0002 EEEEERER KL EEREREEEBEFERSESEEEFLEEEELEEEEKREEEFEFEERFEEFTESE
: 0v03 * TALS ROUTINE SIMPLY OPENS THE GRID,NODE,LINK,AND ¢
0004 * SUdNODE FILES, ANU THE ISAM FILE wHICH CONTAINS #
3 0005 * IH4E °HEXISED® LOC OR HYDRO DATA *
% 0uo06 FERREREFEE RN K ERLEEEERSESREERESELEREELEEREEEEREEEREEEEEESEE
0 0vo07 JPEN(UNII=1,vAME=°GRID’,TYPE="0LD”,READONLY, SHARED,
= * 0008 $ACCESS="DIRECT’,BLOCKSIZE=2000)
: 0v09 JPEN(UVIT=2,NAMES’NODE’, FYPE="0L0”,READONLY, SHARED,
, 0010 $ACCESS=’DIRECT’,BLOCKSIZE=2000)
- ovtt JPEN(UNIT=3,4AME="ROAD’,TYPE="ULD",READONLY, SHARED,
N 0012 $ACCESS=’DIRECT’,BLOCKSIZE=2000)
> 0013 JPEN(UNI[=4,NAME="SUBN",TYPE="0LD’,READONLY, SHARED,
- 0014 $ACCESS=“DIRECT’,BLOCKSIZE=2000)
a 0015 *
M 0010 * NJW FOR THE ISAM FILE
. 0017 DPEN(UNIT=7,NAME="HEXROAD”,STATUS="UNKNOWN®,
o 0018 + ORGANIZATIOQN="INDEXED’,ACCESS=“KEYED’,RECL=2,
2 0019 + RECORDTYPE="FIXED’,FORM="UNFORMATTED”,
¥ 0V20 + KEY=(1:43INTEGER)) -
- 002t RETURN
0022 E40
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| A OOINRINES

AL AL AIRE

A o
S NS
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0001
0002
0003
0004
6005
o006
0007
ouos
0009
0010
0011
0012
0013

- 0014

0015
0016
0017
00149
0019
0020
0021
0022
0023
0024

0025

0026
0027
0024
0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
0041
0042
0043
0044
0045
0046
0047
0048
0049
0050
0051
0052
0053
0054
00S5

Y
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SUBROUTINE PACKER(HEX,HSIDE,[ADJ,LU)
CEEREEEEREERBAREE X R ES SR ER KSR A SRR LK KRS A RN EX A RS EERX KRR F L KX
Cx*¥xx THIS PACKS THE MAX VALUE OF CONNECIIVITY °TYPE®
Ce*ss AT °SIUE® JF THE HEX INTO THE APPROPRIATE ODIGIT
Cs#sx JF °’SIDES’
CHESREREREEERARERE R R SR AR KRB EEABEEXEEREXENFERRXEXREX LR S XK
Csssxs  INPUT:

Céxxxs HEX==INTERNAL HEX®#

Cerxxs HS[UE== HEX SIDE CURRENSFLY BEING PROCESSED
Cxksss IADJ== ERROR FULAG DENOTING [HAT THE DIFFERENCE
Csesxs AN THE Tw0 HEXES WAS TUO LARGE

Csssxs 0OJTPUTI:

Cessss HEX

Cesxxs "HSIDE

Cxexxs SIDE=~ VECINA(L NUMBER OF THE SIDE;RANGE:1-6
Cresxs SIDES== THE PACKED CONNECTIVITIES OF THE HEX

CEESEERRRERREREREERA RSB E X R RRE AR RN ERERE A AR XS R LR E K K K
(o
IMPLICIT INTEGER (H,P)
INTEGER*4 TOP,TMP,BOTTOM,S1D9,S1D010,SIDE,HSIDE
INCLUDE °“PACKER.CMN’
EPEREREEREERRRERREXKERR RIS R BN E LR EEREEXRERE R XX R E KX R LB R L KX
INTEGER*4 SIDES ! PACKED CONNECTIVITIES s
INTEGER*®4 LTYPE ! CONNECTIVITY FOR CURRENT SIOE =
CIMMON/PACK/SIDES,LTYPE
EERKRERERERRE RN EREREER XX RN EE R XL LR XXX EERE LR R R R R AR ER KR G XK
D PRINT*,°LJU IN PACKER’,LU
C
C#xsxx [ADJ=1 IF THE HEXES AERE ADJACENT;IE IF THEIR
C*#%532% VECTOR OIFFERENCE IS FROM 1 TO 6, AND O IF NOT
IADJ=1
CALL STRIPPER(HSIDE,SIDE)
IF(SIDE.LE.O) [HEN
1ADJ=0
RETURN
ENDIF
SID9=10#%%(SI0E=1)
SID10=10%$SIDE

SIRIP QFF THE UPPER DIGITS
TIP=INT(SIDES/SID10)*51ID10

na an

NOW GET THE LOWER ONES
TYP=SIDES-TOP
ISIVESINT(T4P/SIDY)
BITTOM=TMP=1SIDE*SID9

RESET THE VALUE FOR THE CONNECTIVITY
IfYPE=MAX(ISIDE,LTYPE)

nn an

ReEPACK
SIVES2TJIP+ITYPE*SIDI+BOTTOM
CALL HEXWRITE(HEX,SIDES,LU)
RETURN

END
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0001
0002
0V03
0vo4
0005
0006
0v07
000s
0009
0010
-0011
0012
0013
‘0014
0015
0016
0017
0018
0019
0020
0021
0022
0023
0024

0026
0027
0028
0029
0030
PLVE DY
0032

002S.
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SUBKIUTLNE REPACK(HSTOR,LTYPE)
R AR R AR KRR R RN R AR RN R RS R AR A RN E R R KA S

x REPACKS [HE CUNNECTIVIT{ OR HYDKN LEVELS FOR A HEX ¢
R R R R KR AR K SRR RS R KRR E RN KRR AR R KRR R R KN KK KKK
] [NPUTS: HSTUR== INTERNAL HEX NUMBER £
R LIYPE~= (LOC Ok HYDRO LEVEL AT THE GIVEN SIDE s«

I X222 222 2 R 2 X R R RS 2R R R RS2SRRSR SRR 2R RSS2 R 22 R 2 84
[MPLICIT INTEGER(dA,P)
ISTEGER*4 SIDES
DIAENSIIN ASTIR(2),dXSIDE(2)
INCLUDE“UNPACK ,CMN*
23 222222322 R 2R R P22 R 22222 2222222222202 2
INTEGER®4 HSIDE(6) ! CONNECTIVITY CODES IN ¥
! NUMERICAL URDER BY SIDE «
CJIMA0N/UNPACK/HSIDE
EEE R R AR R KRR R R AR RN RGN KRR R R KRR R R R AR KRR K KR RRKE ¢
HASIDE(1)=HXAVD(HSTOR(2) ,HXINV(HSTOR(1)))
HXSIDE(2)=HXINV(HXSIDE(L))
Lu=7
DJ J=1,2
CALL HEXREAD(HSTOR(J),SIDES,LU)
CALL UNPACKER(SIDES)
CALL STRIPPER(HXSIDE(J),ISIDE)
HSIDE(ISIDE)=LTYPE
NEWSIDE=0
DO I=1,6
NEASIDE=NEWSIDE+dSIDE(L)*10%%(I~1)
ENDODO .
CALL HEXWRITE(HSTOR(J),NEWSIDE,LU)
ENDDO
RETURN
END
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0001 SJBROUTINE QIJ2IJ(RI,RJ,IL,J)

ovo2 o FRIUTINE(CINVERT REAL TU NEAREST IWTEGeR I,J COORDINATES = RIJ21J)

0003 (o] FREXEREXEBERLXRE L LR LSRR KB R E RS LR ERL KX LR R X E KK LR LXK XX KK KL EKESEEFEXE

0004 c *

0005 c ¥  JDESIGNER/PROGRAMMER:

0006 C * DO KRECKER 17 SEPFEMBER 1980

0007 c #  PURPOSE:

0v08 c * RIJ2IJ FARES A POINT SPECLIFIED BY REAL=VALUED OBLIQUE

0v09 c * CUORDINATES (RI,RJ) AND DETERMINES IHE NEAREST POINT wITH

0010 c s INTEGER=VALUED JBLIJUE COURDINATES (I,J). ALL fIES ARE ;

0011 C ] RESILVED LN FAVOR OF THE POINL w#ITH THE LARGER 1 AND/OR J

0012 C £ COUORDINATE,

0013 c * THE SYSIEY OF INTEGER I,J OBLIQUE COORDINATES CORRESPONDS :

0014 c * IJ THe SEL UF HeEX CENTERS IN A HEXAGONAL GRLID, wdEN COme i

001S C » PUTATIINS On SUCH A GRID LEAD TO POINTS OrHER THAN HEKXK ]

0016 C * CENLERS, IT IS UFIEN NECESSARY O DETERMINE wHITH HEX CON= 1

0017 C ¥ TAINS THE COMPUTED POINTI, THE HEX CONTAINING THE PJIINT IS 4

0u18 c . THE ONE WHOSE CENTER IS CLOSEST TO THE POINT, T[HUS THE 4

0019 C ¥ PROBLEM REDUCES TO FINOING THE POINT WITH INTEGER I,J ]

0020 c s CJORDINATES WHICH IS CLOSEST TO A GIVEN POINT WITH REAL ;

0021 C . I,J COORDINATES, BECAUSE THE AXES IN THE OSLIQUE CJIORDI=

0022 ¢ . NATE SYSTEM ARE NOT OKTHOGONAL, IT IS NOT ALWAYS CORRECT

0023 C s TO SIMPLY RUUND THE REAL I AND J COORDINATES rO THE NeAR-

0024 c * EST INTEGERS. RIJ2IJ IMPLEMENTS THE PROPER TRANSFORMATION,

0025 c * GIVEN RI AND RJ, THE ALGORITHM FIRSI FINDS THE SREATEST

0026 C x INTEGERS LESS TAAN OR EQUAL TO THEM, NAMELY IQ AND JO.

0027 c s THIS DEFERMINES A RHOMBUS CONTAINING (RI,R’J) #IFH VERTICES

0028 C * (10,J0), (I0+1,J0), (I0+1,J0+1), AND (10,J0+1). IN ORDER

0v2y c * TO DECIVE WHICH VERFEX [S CLOSEST TO (RI,RJ), THE RHOMBUS

0030 C ¥ IS OIVIVDED INIO BANDS OF #IUCH 1/2 PERPENDICULAR PO TH§

0031 C ¥ 1, J, AdD K AXES, fHERE ARE THREE I-B8ANDS NMUMBERED 0, 1,

0032 C ¥ AnD 2 Iws [HE OIRECTION OF THE POSITIVE [=-AXI1S, LIKEWLSE,

0033 C L ] THERE ARE THREE J=BANDS, THERE ARE ONLY 2 K=3ANDS NUMe

0034 of * BERED 0 AND 1 IN THE OIRECTION OF THE NEGATIVE K- AXIS.

0035 C ¥ OnNCE [HE I, J, AND K BAND NUMBERS FOR (RI,RJ) HAVE 3EEN

0036 o x COMPUYED, THE COORDINATES (I,J) OF THE PROPER VERTEX ARE

0037 C L GLVEN 8Y:

0038 (o ¥ I = I0 ¢+ (IBAND+KBAND)/2

0039 c * J = JO ¢+ (JBAND+KBAND)/2

0040 c *  CALLING SEWUENCE:

0041 c * CALL RIJ2LJ(RI,RJI,I,J)

0042 c ¢  INPUT:

0043 C ] R ~ REAL=VALUED I COURDINATE

0044 c * RJ = REAL=VALUED J COURDINATE

0045 c s  JUTPUT:

0046 c . I - INFEGER=VALUED I CUORDINATE

0047 c ] J « INTEGER=VALUED J CUORDINATE

0048 c *

0u49 C EREREEEREEER R R RLERELE LA RS R ALK KRR BERS KRN EERL KR EE R EE KR EEE S EEEEEEE R

0050 I4PLICIT INTEGER(H,P)

0051 c #COMPUTE GREATEST INTEGERS LE RI AND RJ

0052 10 = IFIX(RI) |
. 0083 JO = IFIX(RJ) ‘
0054 IF(RILLT,FLOAT(IO)) 10 = I0 = 1 .
o 0US3 IF(RJLULT,FLOAT(JO)) JO = JO = 1 >
: 0056 c - #FIND NJNNEGATIVE FRACTIONAL PARTS OF RI AND RJ !
0057 FI = RI = FLOALCLO) .

:: 8‘200 1
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0058 FJ = RJ = FLJATCJO)

0VS5Y c £CUMPUTE I, J, AND K BAND NUMBERS

0060 LBAND = [FIX(FI + FI = FJ + 1,0)

ous1 JBAND = IFIX(FJ + FJ = FI + 1,0)

0062 KBAND = LFIX(FL + FJ)

0063 c #$DETERMINE NEAREST INTEGER OBLIQUE COURDINATES
0064 I = I0 + ISHFT(IBAND+KBAND,=1)

0065 J = JO + ISHFT(JBAND+KBAND,=1)

0066 c $ENDROUTINE(RIJZLI)

0067 ReTURN
0064 END
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0001
0002
0003
0004
0yo5
0006
0007
IVEE ]
0009
0010
0011
0012
00100
00200
00300
00400
00500
00600
00700
00800
00900
01000
01100
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SUBROUTINE SEIGED
EEEERREREE R R AR B R AU R RN AR A RN KR NS SN ERERERE R AR EEER RS
¥ THIS ROUTINE SETS THE GEOGRAPHIC PARAMETERS x
¥ NEEDED [0 RUN THE LAT/LJUNe==>UIM STUFF. .
EEEEREERRE KRR R KRR EERABEREREFRRRR KRR ERAEEECF XU KB EEREEE R
INCLUDE “CMuRLID.,CHMN°

EXREREREREL KR ERERGEER XK XSS AR LR R RS KL REEE XS EEE X KRR KX

REAL*8 CMERID

REAL PRAD

CIMMON/CMERID/CAERID, P_RAD
EEBEEEEREEERRES KRR SR LR ERES RN L C RS SRR LR ESEXE KK E R KXY

INCLUDE “UTIL:ZDBPRJ.CMN®
0013 1 C
0014 1 C DUMMY COMMON ZDBPRO
0015 1 C
0016 1 INTEGER#4 ZRFDAY,ZIOCNT,ZYDOG,ZISEC(4),ZTEX(S)
0017 1 INTEGER®2 ZSPHID,2YGOAT,ZTSN,ZRGN,ZRGL,ZMSRST(3,3),ZLLST(56)
0018 1 LIGICAL®Y ZTSIC(3),2TDWN(25)
0019 1 C
0020 1 COMMON /ZDBPRO/ ZRFDAY,ZIDCNT,ZYDOG,ZTSEC,ZTIEX,
0021 1 2 ZsPHID,ZYGOAT,ZTSN ,ZRGN ,ZTSIC,
0022 1 3 ZIDwN ,.RGL ,ZMGRST,ZLLST ’
0023 1 C
0024 PARAMETER P[=3,.141592654
0025 P_RAD=PI/180.
0026 Z3PnID=1 ! INTERNATIONAL SPHEROID (?)
0027 ZRGN=32 ! UTM ZONE FOR %0ST OF EUROPE
0028 CALL ADSCCM(ZRGN,CMERID) ! SET CENTRAL MERIDIAN
0023 CALL ADSSSP(2SPHID) ! SET SPHEROID IN ADCEAR.CMN
0030 END
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% 0001 SUBKOUTINE STRIPPER(HSIDE, ISIDE)
__‘: 0002 CEEEESEEESREEREEEEESELEEEERLEREETLEEBEERS
-3} 0003 Cesssss T[4I5 ROUTINE ACCEPTS A HEX VECTOR IN
4 0004 Ce#s8s [JITERVAL FIRMAT,CUNVERTS IT TU EXTERNAL
0005 Cessss  FIRMAL ANU [HeN STRIPS JFF [HE LEADING
B 0006 Cessss  7°s,
‘_.: .0007 CESSESESRERETRLEEEEREESETEREEEREETEEEREES
-2 0008 Cessss  [NPUT: HSIDE-=THE HEX SIDE I+ INTERNAL
0009 Cxssss FORMAT
<L 7001V Cessxx DUTPUI: ISIDE==[HE HEX SIDE AS A DECIMAL
: 0011 Ceeass LIGIT
0012 CERER2 XK LXK ELCLEREEEELEEREEREERREEEXERSE
0013 c
0014 TMPLICIT LNTEGER(H,P)
0015 o
001o PARAMETER H7=77777770
0017 Css+5& CINVERT THE INTERNAL HEX # TO DECIMAL
001s CALL HEXOUT(HSIDE,1,ISIDE)
- 0019 ISIDE=ISIDE=H?
" 0020 RETURN
'-:: 0021 ExD
4
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SJBROUTINE TRACE (IX,LY,IENTER,ITOP,HEIGHT, 4ASK,
$ AYUELTA,ILL, IUR,JLL,JUR,IJDELTA)
EEEEREESEECE X AL LR R LR EREREEEEE R LR KX RX KR AT EEE RS EELEEEEL XK EELEKRETEXES
] TRACES CONTUUR UNTIL ~INDOW EDGE OR CLOSURE, *
* CINTOUR ENTERED RES, ELEMENT "IX,IY" FROM SIDE "“IENTER" *
PERESERERLEEREFELEER AR LR R ERE X LR XX KKK R B RS EEELEEREEE LR E LK KL EEEREXEXER
s INPUTS: *
¥ [X,IY== INDICES OF CURRENT RESOLUTION ELEMENT *
x [ENTER== THE SIDE OF THE ELEMENT ENTERED (1,2,0R 3) *
* If0P == A FLAG (0 UPON ENTRY) WHETHER THE Y INDEX HAS ¥
* REACHED THE "TOP" OF THE ARRAY *
* HEIGHT== THE ALTITUDE OF THE TRACE x
. MASK== AN ARRAY UF FLAGS INIDCATING TIHE STATUS OF EACH *
* SIDE OF EACH ELEMENT (0-NOT CHECKED, x
* 1=-INTERCEPT,10=NO INTERCEPT) s
* XYDELTA== HORIZONTAL OISTANCE BETWEEN CONTJUR INTERVAL *
* CHECKS *
* ILL, IUR== LOWER LEFT AND UPPER RIGHT LIMITS TO THE ROW ¢
* INDEX . L
* JLL,JUR== SAME FOR THE COLUMN INDEX .
* IJOELTA== RATIJ OF THE CONTOUR ELEMENTS TO THE DATA *
* ELEMENTS *
* OUTPUTS: NONE *
% *$x 1H,JONES #%x L
EXERERERERREE SRR EKERRESREE R LR B RS E R RE XL SR KL R LR AR R R LS KR LKL R R LR R EXC KKK
IMPLICIT INTEGER®2 (I=N)

INCLUDE °“MASK.DIM’
SRXEEEEEREERREE R E LS LS EFEE LR RN LR LSRR LR E X XXX EEREEXRELEEXR KX KX

BYTE MASK(400,400,3)
EEFEEERELEERRENEANEE SRR R AR RRERERE SRR ES KR X RN ERER KRS X
o

10 CIONTINUE
IFCIX LT, ILL ,OR. IX .GT, IUR) THEN
30 TO 20
ENDIF
IFCIY .LT. JLL .OR, IY ,GT. JUR) THEN
30 TO 20
ENOILF

IF(LENTER ,NE, 1) THEN
IF(ITOP .EQ, O0) THEN
IYIND = 1Y
ELSE
: IYIND = IY+IJDELTA
ENOIF
IF(MASK(IX,IYIND,1) .EQ, O) THEN
CALL INTERS(IX,IYIND,IX+
$ I1JOELTA,IYIND,HEIGHT,FRAC, ICROSS)
IFCICROSS .EQ, 1) THEN
X=FLOAT(IX/IJOELTA)*XYDELTA
XX = X + XYDELTA * FRAC
YYsFLOAT(IYIND/IJOELTA)*XYDELTA
CALL CMCLOS
PRINT®,XX,YY,* TRACE’
CALL CMOPEN
CALL DRAW (XX,YY)
MASK(IX,IYINO,1) = 1

QO0Q

AT i




LY = [YINU = IJDELTA ¢+ ITOP*IJOELTA

LENTER = 1
ITyP = 1 = ITOP
30 TV 10

ELSE
WASK(IX,IYIND,1) = 10

ENDIF

ENDIF
ENOIF

IF(IENTER .NE, 2) THEN
IF(1I0P ,EQ, 0) THEN

IXIND = IX
ELSE

IXIND = IX+IJDELTA
ENDIF

L[FE(MASKC(IXIND,LY,2) .EQ, 0) THEN
CALL INTERSC(IXIND,IY,IXIND,IY+
¢+ IJOELIA,HEIGHT,FRAC,ICROSS)

IF(ICROSS .EQ, 1) THEN
XX=FLOATCIXIND/IJDELTA)*XYDELTA
YSFLOATCIY/XJDELTA)*XYDELTA
YY = Y ¢+ XYDELTA * FRAC
CALL DRAW (XX,YY)
MASK(IXIND,1Y,2) = 1
IX 2 IXIND = IJDELTA + ITOP*IJDELTA
IENTER = 2
ITOP = 1 = ifOP
30 Q0 10

ELSE
MASK(IXIND,IY,2) = 10

ENDIF

ENDIF
ENDIF

IF(IENTER (NE, 3 AND, MASK(IX,IY,3) .EQ, 0) THEN
CALL INTERS(IX,IY+IJDELTA,IX+
$ IJOELTA,IY,HEIGHT,FRAC,ICROSS)
IF(ICRJISS .EQ, 1) THEN
XzFLOAT(IX/IJDELTA) $XYDELTA
Y=sFLOAT(IY/IJOELTA+1)*XYDELTA
XX = X + XYDELTA * FRAC
YY = ¥ = XYOELTA * FRAC
CALUL DRAW (XX,YY)
MASK(LX,IY,3) = 1

IENIER = 3
fT0P = 1 - ITOP
GO 0 10
ELSE
MASK(IX,IY,3) = 10
ENDIF
EvOIF
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FUNCTION IRANA(X)

TRANSLATES [HeE X VALUES STORED IN THE NOOE AND
SUBNOVE RECORDS OF HE BDM DATA FILES BACK TO
STANDARD UTM COORDINATES,THE STURED DATA HAS HAV
500,000 SUSTRACTED AND BEEN~ DIVIDED BY 20,S0,...
[NTEGER*2 X

K1=X

CALL CMCLIS

TRANX=20%X1+500000
PRINT*,°X”°,X, TRANX X
CALL CMJPEN ]
RETURN i
END ' k
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0001 FUNCTION T[RANY(Y)

0002 c
0003 C FRANSLATES [HE Y VALUES STOREvV IN THE NODE AND
0vo4 C SUBYNDE RECORDS OF THE aDM DATA FILES BACK [0
0005 c STANDARD UTM COORDINATES,THE STURED DATA HAS HAOD
- 0006 C 5,600,0004 SUBTRACTED AND BEEN DIVIDED BY 20,S0...
0007 c
0008 INPEGER®2 Y
0009 Yi=sy
0010 TRANY=20%Y1+5600000 .
0011 C O CALL CMCLOS 3
: 0012 C DO PRINT*,°Y’, Y, IRANY
i 0013 C D CALL CMIPEN

0014 RETURN
0015 END

el S e s
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0001 SUBROUTINE UNGEN -
0002 EEEEEEEERERE L LR E L XX R LR EER XL LR XXX XX R EXLE KR LR XS E XK ’.1
0003 * THIS ROUTINE GENERATES THE FILE NAMES AND « :
0004 * RELATIVE INDICES FOR PLACING THE FILE *

0005 * DATA INCO TAE ARRAY IBUF, s

0006 SEREEEREEER KRR KRR KL EERERERENEERRX XS KR KKK RERE XS KX E§ d
0007 INCLUDE “CORNER.CMN” E
0008 1 SEXEXEEFXERCERERERREREREREEERERRREEXERBAEEREXREEKEREREEXRXE E
0009 1 ¢ SAX,SAY ARE THE SOUTHWEST UIM COORDINATES OF [HE * :
0010 1 = AREA IN THE ARRAY I8UF, * 3
0011 1 INTEGER®*4 SwX,SwY

0012 1 CIMMON/CIRNER/SWX,SAY

0013 1 EESEXEFEREXEX XX R EEXEBE LR X LXK E LR L PEA R LS KK X EEEK KK EEELREX

0014 CHARACTER#*7 M4GR [

0015 LOGICAL*1 ERR

oote DO J=0,3

0017 IEAST=SWX+J*10000

0018 DO I=0,3

0019 uoaru SWY+I%10000

0020 CALL UTM2MGR(IEAST,NORTH,MGR, ERR)

0021 CALL MAPINCI,J,MGR,ERR)

0022 ENDDD

0023 'ENDWO

0024 RETURN

0025 END
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0001 . SUBROUTINE UNPACKER(SIDES)

0002 CEREXEERER KRS KERKEEEXLEERELEERXEXEXRETEER R

03 Cs*%%% TJdIS ROUTIVE [S DESIGNED ID UNPACK

0004 Cxesss  THE CONNECTIVITY CODES FROY THE DATA

0VosS C#xxx% [v THE I[SAM FL(LE CREATED BY ROADHEXER,

0006 CEEEREEEEEXXSEESKEREBERXRSXREXREEEKEELTEXS

0007 Cxxsx% [IPUT: SIDES~-THE PACKED CONNECTIVITY

0008 Cexexs CODES

0009 Csx%s QUTPUT: dSIDE(6)~=THE UNPACKED CONNEC~-

0010 Cees®s TIVITY CODES
- 0011 CE25EEFSEEXX XKLL KL LKL EEXXXEXE LR EEEXELEEREEX

0012 o -

_0013 I4PLICIT INTEGER (H,P)

0014 INTEGER®4 SIDES

LITR R : INCLUDE “UNPACK.CMN’

0016 1 SXXLEEXEPERXLEEREELLREREEEREREREREKEXEFEEEREEXRLXREEEES
0017 1 INTEGER*4 HSIVDE(6) ! CONNECTIVITY CUDES IN *
0018 1 ! NUMERICAL URDER BY SIDE ¢
0019 1 CIMMON/UNPACK/HSIDE

0020 1 EXEXFEXEERSEXEEEEXBEREE X R XL LXK EEERELEE KR EEREEXREERER
0021 (od

0022 (o IN ORDER IO AVOID CHANGING °SIDES”’

0023 ISIDES=SIDES

0024 o) 136110.1

0025 IEXP=21Q%%([~1)

0026 HSIDE(CI)=INT(ISIDES/IEXP)

0u27 ISIDES=ISIVES~=HSIDE(IL)*IEXP

0028 ENDDO

0029 RETURN

0030 €D
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SURRAQUTINE KY21JM(X,Y,I,J)

$RIUTINE(CINVERT X,Y TI MIN LEVEL [,J COQORUDINATES = XY2IJM)

SEEREREREEEEFEXREXTEEREERREEREEEFEXEEKEREXL LR KSR L KBS EXLXEXEEEEES

L

VESIGNER/PROGRAMMER:
DON KRECKER 20 SEPTEMBER 1980

PURPUSE:
XY21IJ4 CONVER[S A PAIR OF X,Y CARTESIAN COORDINATES EX=-
PRESSED IN METERS IO I,J OBLIQUE CQURDINATES AT THE MINIe
MUM HEX LeVEL, TIHE RESULT IS THE PAIR JF INTEGER-VALUED
I,J COORDINATES CORRESPONDING TO THE CENTER OF (HE VINIMUM
LEVEL HEX WwAICH CONTAINS FHE GIVEw POINT, [HLS RIU(INE IS
[HE [JNVERSE OF THe SUBROUTINE IJM2XY,
THE CONVERSION [S CARRIED OUT BY FIRST APPLYING A LINEAR
FRANSFORMATION (IN THE FORM OF A MATRIX MULYLIPLICATION) TO
THE X,Y VECIOR TO OBTAIN A PAIR OF REAL-VALJED I[,J COORVI-
NATES, TdHE RESULT IS THEM ROUNDED TO THE NEAREST INTeGER-
VALUED [,J COORDINATES 8Y THE ROUTINE RI1J2ILJ,

CALLING SEQUENCE:
CALL xY21IJm(X,Y,I1,J)

INPUT:
X, Y = REAL=VALUED CARTESIAN COURDINATES EXPRESSED IN
METERS WHICH ARE TO BE CONVERTED TOJ JBLIJQUE COOR~
DINATES AT THE MINIMUM HEX LEVEL
RIOFX = REAL I COORDINATE OF THE VECTIOR (X,Y) = (1,0),
(IN COMMON/HEX/)
RJOFX <« REAL J CUORDINATE UF THE VECTOR (X,Y) = (1,0),
(IN COMMON/HEX/)
RIOFY = REAL I COORDINATE OF THE VECTOR (X,Y) = (0,1).
(IN COMMON/HEX/)
RJOFY <« REAL J CUOORDINATE OF THE VECIOR (X,Y) = (0,1),
(IN COMMUON/HEX/)
JUreuT:
L,J = INTEGER=VALUED OOBLIQUE COORDINATES CORRESPINDING

IO THE CENTER JF THE MINIMUM LEVEL HEX CONTALNING
THE GIVEN X,Y POINT

L BE BE R BE R BE NE BE B B BE BE B B B B L BK BE B BE S BE B B BE BE B SR B BE SR

EERSES SRS SR EENERERREEERESREARNEREBEEXRRREEEERR KR AR RS R R SR ES XXX R K
IMPLICITI INTEGER(H,P)
CIMHON/HEX/IHXKQUT ,NHLEV ,MINLEV,SLTO,CLTO, VLN, DIAM(10),0IANT

SR,

* XOFI , YOFI,X0FJ,Y0FJ,RIOFX,RJOFX,RIJFY,RJIFY,

+ ICON(C70),JCUNC70),IMAX(T),JMAX(T7)

OIMENSION IVALC7),JVALCT)
EJUIVALENCECIVALCL),ICONC1)),(JVAL(1),JCONC1))
STRANSFIORM X,Y COORDINATES TO EQUIVALENT REAL-VALUED I,J PAIR
RI = RIOFX * X + RIOFY = Y
RJ = RJOFX £ X + RJOFY = Y
XINCLUDECCONVERT REAL I,J COORDINATES TO INTEGER =~ RIJ21J)
CALL 1J2IJ(RI,RJ,1,J)
SENDROUTINE(XY2IJM)
RETURN
END
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0001 SUSROUTINE XYUL24A(X,Y,LEV,HADR)

0002 C $RJUTINE(CINVERT X,Y COORDINATES AND LEVEL TO HEX ADDRESS=XYL2HA)
0003 [of EREXEREELFEEXBEREXEREXREBEEL RN R SR K EL SR RN KR EEXREERERLE LRSS EEEEL KK
0004 C .
0005 o s VESIGNER/PROGRAMMERS ’
0uVo c ' DON KRECKER 21 SEPTEMBER 1980
0007 C . PURPOSES
0008 o . XYL2HA [AKES A POINT EXPRLSSED IN X,Y CARTESIAN CJIORDINATES
0009 o s IN METERS AND CUMPUTES THE ADDRESS OF THE HEX AT [HE SPECI=-
0010 c s FIED LEVEL WHICH CONTAINS ThE POINT, IF THe SPECIFIED HEX
oou11l c s LEVEL IS GREATER TdAN THE MINIMUM HEX LEVEL, [HE COMPUTED
0u12 c s HEX MAY DIFFER FROM THE HEX (AT THIS LEVEL) WHOSE CENTER IS
0013 o s CLOSEST TJ [HE GIVEN POINI., [HE REASON IS [HAT HEXES AT
0014 C s HIGHER LEVELS NF AGGREGATIOw ARE NOT TRUE ReGULAR HEXAGONS
0G1S o s BUT OwNLY APPROXIMATE REGULAR HEXAGONS IN SHAPE. XYL2HA IS
ov16 c * THE INVERSE OF [HE SUBROUTINE HA2XYL, WHICH CJINVERTS A HEX
0017 (of s ADDRESS TJ THE X,Y COORDINATES OF THE CENTER OF THE HEX.
00318 C s XYL2HA FIRST CALLS IHE ROUTINE XY2IJUM TO CONVERT THE X,Y
0019 c * COORDINATES TO I,J OBLIQUE COORDINATES AT THE MINIMJUM HEX
0020 c s LEVEL, THEN THE FUNCTION IJM2HA IS USED TO CONVERT THE I,J
0021 c * CUOORDINATES TO A HEX ADODRESS AT THE REQUESTED LEVEL. ERROR
0022 o * CHECKING (S DONE BY THIS SUBORDINATE FUNCTION,
0023 C ¥ CALLING SEQUENCE;
0v24¢ o * CALL XYL24A(X,Y,LEV,HADR)
0025 C s INPUT:
00206 c % X, Y = REAL=VALUED CARTESIAN COORDINATES SXPRESSED LN
0v27 c s METERS OF A POINT WHOSE CONTAINING HEX AT A SPE=
0028 o * CIFIED LEVEL IS IO BE COMPUTED
0029 c * LEV - LEVEL OF AGGREGATION OF THE HEX ADURESS TO BE
0030 c s COMPUTED
0031 ¢ * JUTPUT:
0032 (o ¥ HADR - ADDRESS OF THE HEX AT I'HE REQUESTED LEVEL WHICH
0033 o ¥ CONTAINS THE GIVEN X,Y POINT
0034 o *
0035 (of XXX EELEXEEXFEREEXX LR XL XXX KRR LSRR X R L EX EE SR XKL REX L XXX XK KKK EE KRR
0036 IMPLICIT INTEGER(H,P)
0037 c #INCLUDE(CONVERT X,Y TO MIN LEVEL I,J COORDINATES = XY2IJM)
0038 CALL XY2LJM(X,Y,I,J)
0039 C *INCLUDE(CONVERT MIN LEVEL I,J AND LEVEL TO HEX ADDRESS=IJM2HA)
0040 HADR = IJM2HACI,J,LEV)

-1 0041 C. S$ENDROUTINE(XYL2HA)

< 0042 RETURN

_0043 E£34D
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APPENDIX C
HEX DATA IN ICOR

‘~

e Sl bt

P A uNdtaTale T

OOR| DENRNNRK AARNEER WYY DNcxrSk | SRR AREORvE  VNRXK LY e e T e R




b Rt Ben it BC g S aven SAR e v e
= i A Aot iU LRI O]

Appencdix C - ~.aagonal Terrain in ICOR.

The following information was excerpted from the ICOR User's Manual
published ty BOM.
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< HEX Terrain Codes
o Terrain Roughness : .
S 1 = terrain slope avg>.03 overall or=15% hills or rugged terrain
A 2 = terrain slope avg>.06 overall or=40% hills or very rugge.d terrain
A 3 = terrain slope avg>1or most of hex impassable to vehicles
4
X
.‘ '
. 101
= River
N 1= STREAM
e 2= RIVER
8 3=MAOR  Extent Built-up Extent Forested
. 1~15% 1=15%
o 2=40% . 2=40%
e 3~=70% 3=70%
y Roads: . o
'3.' Roads do not always correspond one to one with actual highways, but rather indicate
4 the extent to which two hexes are connected.
Autobahn: ——/——— 3
“ Primary: ———— 2
o Secondary: — ——- 1
’ Figure C-1
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THE HEXAGONAL COORDINATE SYSTEM

In the ICOR simulation the plane, or surface of the earth on which
units move and fight, is broken up into discrete points as a means of
organizing the data base and the operation of the model. Thus, it is
possible to refer to all units and terrain as being at a particular loca-
tion, meaning in the neighborhood of a given discrete point. This allows
the locations of units and terrain features to be represented in the ﬁode]
much more compactly than would be possible if they were represented, for
example, as a floating point coordinate pair on a cartesian plane along
with given shapes. More important, the discrete points provide a means of
reference as in the expression "all units at location X". Thus, each point
can be represented in the computer as a block in a data structure, which
contains terrain information about the neighborhood at that point, and a
list of units in that neighborhood.

A hexagonal grid has been chosen as a means of defining the points, or
neighborhoods, so represented. This has several advantages. The most
important is that in a hexagonal grid, any neighborhood, or hexagon, which
is adjacent to another also shares a side of finite length. This is not
true with a square grid, where neighborhoods can be adjacent at a corner.
This eliminates the tactical problem of a unit moving diagonally between
two adjacent enemy units, without entering the neighborhood of either. If
this problem is eliminated in a square grid by disallowing diagonal move-
ment, then it restricts movement direction choice to only four directions,
requiring units to move up to 45° off of their desired direction, with a
loss of 29% of their effective speed. In a hexagonal grid the correspond-
ing maximum loss is 13%. A hexagonal grid also eliminates complications
from the two types of adjacencies when evaluating a situation, choosing
movement direction, and calculating speed and arrival time at the next
location. Another benefit is that a locus of points at a given count of
hexes away from a center hex more closely approximates a circle than a

similar locus on a square grid. This allows distance considerations, such
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as the range o7 artillery, to be expressed as a given number of hexes.
With a square grid such a procedure wéu]d introduce unacceptable errors.

One ultimate goal in a modeling system, of which ICOR is but one
member, is the provision for scale change of the system to different levels
of detail. It is possible with a hexagonal grid to divide each neighbor-
hood into seven smaller neighborhoods which, when this is done for all
hexes, creates a new -hexagonal grid of smaller hexes. Conversely, groups
of seven hexes can be grouped together to form larger hexes. Figure B-1
illustrates. For each level of aggregation, the size (diameter) of the
next larger hex is vf7_ times that of the smaller hexes. The axis of
straight rows, or the "grain" of the hex field, rotates approximately 19°
counterclockwise. In the BOM hexagonal system, levels of hexes are defined
as shown in Figure B-2. The size hex used for the units in ICOR is Tevel
4, or 3.57 Km diameter (and center to center).

A numbering scheme for hexes must define the level of the hex, and its
position in the plane of hexes at that level. In the BOM hex numbering
system, the level of the hex is equal to 12 minus the number of digits in
the hex address. Thus, a single digit hex address is a level 11 hex of
3,241 Km diameter. A two digit hex adds resolution of an additional level,
to 1225 km. In ICOR, the 8 digit hex numbers, or addresses, give 8 levels
of resolution, which corresponds to level 4, or 3.57 km hexes.

N
i dhdadnaich A htnedheafnduboobe

As a hex address is read from left to right one reads from most signi-
ficant to least significant digit. At each digit, one can consider a
selection of a smaller hex within the larger, or higher level, hex given by
the preceeding digits. Figure B-3 illustrates this disaggregation.

At each level, a single digit represents the seven possible smaller
hexes, and corresponding directions. These directions are shown in
Figure B-4. If the digit is considered to be an octal number of three

s bits, each bit equal to one indicates a one hex diameter vector in the i,
j, or k directions. Thus the vectors in each of the three basic directions
; are 001 or 1 for i, 010 or 2 for j, and 100 or 4 for k. Other directions

are represented by combinations. The combination 111 or 7 is used for the
d null vector rather than 0.
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LEVEL HEX DIAMETER HEX AREA

X 0 72.9 M 4601 M?

% 1 192.8 M 32205 M:
o 2 510.2M 225434 M2
- 3 1.35 KM 1578035 M2
34 4 3.57 KM 11.0 KM2
X
A 5 9.45 KM 77.3 KM2
"
6 25.00 KM 541.3 KM?2
s 7 66.14 KM 3788.9 KM?

2 8 175.00 KM 26522 KM?

' 9 463.01 KM 185654 KM?
: 10 1225.00 KM 1299579 KM?
.:; 1 3241.05 KM 9097056 KM?
5

12 8575.00 KM 63679389 KM?

: ; Figure C-4

Hex Dimensions
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Hex Numbers and Directions at Level 4

Figure C-6
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As a practical matter, a hex grid having hex addresses on it for
cluster-center hexes but not others is usually used in the play of the ICOR
simulation. There are two cases:

(1) In computer generated hex maps, the number given in the center
hex is that of the higher level hex at the next level. To get the actual
hex number, append 7 to the hex address of the center hex (in which the
number is given). For each adjacent hex append the number for the given
hex direction of that hex relative to the center hex (as shown in
Figure B-5 for level 4).

(2) In some other manually-generated maps, the hex address of the
center hex at the level of the hexes shown is given. This results in all
hex addresses for center hexes ending in the digit 7. If this is the case,
the hex address of each adjacent hex may be found by deleting the last 7
and appending the hex direction from the center hex to that hex.

The hex coordinate system used in the ICOR model is centered near the
town of Fulda. The hex 7, and all hexes 7....7, are centered at 50°30'N,
9°30'E or NA3594 in UTM. If one starts with a blank (no addresses) hex
sheet, the origin would then be labeled with the number 7....7 with the
number of 7's indicating the level of hexes. Figure B-6 illustrates how
all other hexes on the sheet can then be numbered. Summarizing, to plot a
center hex at the given level, count hexes as follows:

Level Hexes in Given Hex Direction and Hexes to Left
Same 1 0
1 higher 2 1
2 higher 3 5
3 higher 1 18
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Hex Directions at Level 4
Figure C-7
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APPENDIX D
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Defense Technical Information Center
Cameron Station
Alexandria, VA 22314

HQDA 1
Army Study & Documentation and

Information Retrieval System
Washington, DC 20310

Commander 1
USATRADQC

ATTN: TRADOC Library

Fort Monroe, VA 23651

Commander 1
USA War College

ATTN: Library BB-424

Carlisle Barracks, PA 17013

Commandant 2
USACGSC

ATTN: ATZLSW-TA

CGSC Library

Fort Leavenworth, KS 66027

Commander 1
USATRASANA

ATTN: Technical Library ATAA-SL

White Sands Missile Range, NM 88002

Commander 1
USATRASANA

ATTN: ATOR-TFC (Mr. Hue McCoy)

White Sands Missile Range, NM 88002
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